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Every indication promises a most suc- 
cessful and interesting meeting of the 
American Institute of Electrical Engi- 
neers at Great Barrington, Mass., in June. 
A slight change of date has been made, 
the first day of the meeting being June 
18 instead of June 17, as originally stated. 
The meeting will continue for three days 
and possibly for four, and the programme 
of papers will be both varied and attrac- 
tive. Full information will soon be made 
public by the committee on arrangements. 


LIGHTNING. 

Back in the dim period of the dawn of 
history lightning was regarded as the 
wéapon of the gods, and the brilliant flash 
was supposed to mark the trail of a thun- 
derbolt. Meteoric stones were picked up 
in many parts of the world and treasured 
as the actual bolts from heaven. 
so late a date as the seventeenth century 
lightning was regarded with.a variety of 


Even at 


superstitious awe, and considered to be a 
manifestation entirely outside of the 
range of ordinary actions. The stroke of 
the thunderbolt was still believed to be 
the direct and visible evidence of the dis- 
pleasure of the Deity. 

It was not until that curiously able 
philosopher and politician, Benjamin 
Franklin, made public his conclusion re- 
garding the identity of lightning and the 
electric spark that the matter received 
really scientific study and attention. The 
celebrated kite experiment of Franklin 
(which is believed, however, to be some- 
what apocryphal) took place just one 
hundred and fifty years ago this summer 
in fields bordering the town of Philadel- 
phia. 

For the last century and a half the 
study of lightning has engaged the at- 
tention of many able investigators, and 
meteorology has attained the dignity of 
a science. We now know quite accurately 
the nature of lightning and the method 
of production of the enormous electrical 
pressure exhibited by the flash. When 
clouds are formed by the condensation of 
very minute drops of water from the 
vapor in the air, under certain conditions 
these drops exhibit a small electrical 
charge. As the drops coalesce the capac- 
ity increases less rapidly than the quan- 
tity of charge, for the reason that two 
drops of equal size, when they flow to- 
gether, produce one of only slightly 
larger diameter, and the capacity is de- 
termined by the diameter. On this ac- 
count the drops formed by the flowing 
together of the small mist particles, long 
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before they attain such size as to be pre- 
cipitated as rain, acquire an electrical 
charge of enormous voltage, sufficient 
often to leap a distance of a mile through 
the air. This must correspond with press- 
ures only to be indicated by millions of 
volts. 

The total energy exhibited in the light- 
ning flash is not very large. During the 
immeasurably short duration of the single 
discharge, or the oscillation, as the case 
may be, work is done at a tremendous 
rate, but the duration is almost indefin- 
itely short. Experiments made upon the 
magnetizing effects produced by light- 
ning discharges have indicated that the 
total current flow is in the neighborhood 
of one thousand amperes for a large flash. 

No doubt because of the grandeur of the 
thunder-storm, the brilliant flashes of the 
lightning and the loud noise of the thun- 
der, the large majority of the human race 
is timid and nervous and stands in fear 
of lightning. Notwithstanding the com- 
mon belief that lightning is very dan- 


; gerous, the total number of persons killed 


in a given summer in this country is ex- 
tremely small in comparison with the 
population. The number also varies 
largely from year to year, the last year 
having witnessed an unusual number of 
deaths from this cause. The general aver- 
age seems to be about one death to two 
hundred thousand of the population each 
summer from lightning. 

The destruction of property by light- 
ning, however, is considerable. In cities 
it is very small, for the reason that the 
many metallic roofs and structure of a 
city seem to rob the lightning of most of 
its destructive power, even if buildings 
are struck, and there is also at hand the 
means for quickly suppressing any fire 
that may originate from this cause. But 
in country districts every year a number 
of barns and haystacks, of dwelling 
houses and churches, are fired by light- 
ning. For about one hundred and fifty 
years the lightning-rod has flourished, and 
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the untenable theory of its operation first 
stated by Franklin has been taught to 
succeeding generations. As a matter of 
fact lightning-rods, as usually put up, 
are of practically no use. The phenomena 
of lightning are extremely difficult to pre- 
dict. The very nature of lightning makes 
it impossible to conduct experimental 
work of much value upon it, but about all 
that is known concerning the action of 
protective devices may be summed up in 
the statement that there are no such 
things. This, of course, does not apply 
to lightning protective apparatus for elec- 
trical circuits, which has been brought to 
a point of very great perfection and satis- 
faction. 

The problem of protecting a building 
from lightning is one of no small im- 
portance. A tin roof seems to be a fairly 


good protection, especially if gutter- 
spouts connected with it are carried to the 
ground and there joined with buried 
pipes. 


green 


Barns containing animals and 
hay particularly seem prone 
the 
reason of some difference in humidity 
in the 

Vessels at sea are 


to invite stroke, 


probably by 
or temperature air immedi- 
ately about them. 
rarely injured when it is considered that 
they are often the only objects in the 
whole tract of the storm projecting above 
the general flat surface of the water. Trees 
differ very much in their attractive power 
for lightning; thus maples and cotton- 
woods are struck much more often than 
oaks, and oaks much more often than 
beech-trees. The old rules for personal 
safety, which are the result of experience 
and superstition in about equal parts, may 
well be observed, particuiarly that which 
cautions the avoidance of trees as places 
of shelter. The feather bed has no partic- 
ular lightning-resisting properties, though 
it has long been cherished as a haven of 
safety. It is not dangerous to handle 
scissors and knives during an electric 
storm, but death has been invited by the 
use of an umbrella with a metallic rod. 
Perhaps the best comfort that can be had 
by the timorous in a thunder-storm is in 
reflecting upon the extremely small chance 
of any harm happening to them. 

If a person is struck by lightning and 


falls down unconscious and apparently 
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dead, the chances are, if the injured per- 
son be of reasonably strong constitution, 
that he can be resuscitated. Thousands of 


people struck by lightning have been al- 


The 
rule is that artificial respiration should 
The clothes 
should be loosened and the well-known 


lowed to die for lack of attention. 
be brought about at once. 


movements of the arms and chest made to 
bring about natural breathing. As in 
cases of drowning, the work of artificial 
respiration should be kept up even after 
those performing it are thoroughly cer- 
tain the patient is dead. Two or three 
hours is not too long a time to keep try- 
ing. A large majority of persons struck 
by lightning and apparently dead may be 
saved by this simple method. 








ELECTRICAL ADJUNCTS OF RAILWAY 
TRAVEL. 

Few of the thousands of travelers who 
constantly come and go upon our railway 
lines recognize to what a very great extent 
electricity is used in one way or another as 
an essential part of the operating system 
of a modern steam railroad. 

Switches and signals are very largely 
operated by its agency. Train despatch- 
ing is accomplished through its agency 
by the use of the telephone or the tele- 
graph. Many modern and well-equipped 
trains are lighted by electricity, venti- 
lated by electric fans, and have telephone 
connections made with them at stopping 
places. 

One of the most extraordinary and 
peculiar facts about railway management 
is its intense conservatism. There is cer- 
tainly no other very large interest so con- 
servatively managed as are the railroads, 
and this conservatism, while doubtless ex- 
cellent and marking the transportation 
business as exemplified by railroads one of 
the most satisfactory that there is, has re- 
tarded the development of many new 
ideas. Perhaps more on this account than 
on any other it has taken many years for 
electric train lighting to establish itself 
fully in the United States. Viewed from 
practically every standpoint the electric 
light is the most satisfactory, economical 
and altogether desirable method of illumi- 
nating trains. In case of accident or col- 
lision it does not add an element of danger 
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such as is furnished by oil-lamps or gas. 
The light is steady and sufficient, does 
not vitiate the air of the cars, and heats 
it less than any other known illuminant. 
These facts are slowly being recognized by 
the majority of railway managers, who are 
doubtless somewhat accelerated in their 
decision by the constantly increasing 
pressure of public opinion in regard to 
this matter. The traveling public has 
set the seal of its entire approval upon 
electrie lighted trains. 

A recent innovation in luxurious train 
service comes from the West, where, in 
some of the larger stations of the great 
railway systems, a plug-switch arrange- 
ment is provided whereby a train stand- 
ing in the station is put in telephonic 
communication with the town exchange, 
thus enabling passengers, while sitting in 
the train, to converse with any point 
reached by the long-distance or local serv- 
ice. The telephone has also come into use 
somewhat as a means for communicating 
from one part of the train to another. In 
the case of modern trains, which may be 
six hundred feet or more in length, this 
becomes a great convenience. 








SOME WIRELESS TELEGRAPHY CON- 
SIDERATIONS. 


Cable reports in the daily press of last 
week stated that two French warships 
lying off the port of Tunis in the 
Mediterranean found their wireless tele- 
graph instruments affected by another set 
of which they were ignorant. Investiga- 
tion showed that a French lieutenant, 
quartered in the town of Tunis, had been 
making experiments in wireless teleg- 
raphy, and that the effect noticed was due 
to the operation of his installation. 

Up to the present there has not been 
a sufficiently widespread use of so-called 
wireless telegraphy apparatus to bring 
often within the same range of influence 
different systems. Only a few weeks ago 
it was reported that vessels of the British 
Channel Squadron had picked up signals 
sent from Mr. Marconi’s land stations, and 
while these things are not, perhaps, re- 
ported as often as they happen, still they 
indicate that certainly up to now there 
has been no perfection of the system such 
that signals definitely intended for a par- 
ticular correspondent shall not be sub- 
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jected to interference, or to being picked 
up by a third person. 

When one considers the situation with 
reference to the desirability of a syntonic 
system, it is obvious that such a method 
of operation would have almost equal ad- 
vantages and disadvantages. For marine 
signaling, which is the field that seems to 
promise now the largest use for wireless 
telegraphy, a syntonic system would be 
practically useless, for the reason that a 
vessel in trouble or desiring to communi- 
cate would be unable to signal another 
ship provided with a different or differ- 
ently tuned system. However, if privacy 
is desirable, then a syntonic system seems 
to be absolutely necessary. But here again 
the question arises: How many syntonic 
systems can operate at once in the same 
range of activity, and how far may the 
principle of syntony be carried without in- 
terference. 

It seems wise to pause and reflect a 
little concerning the possible use to which 
this new form of signaling may be put 
before committing one’s self definitely to 
believe in the extraordinary greatness of 
its future. So far, although we have well- 
attested records of Mr. 
cessful operation of his system at very 
great distances, we have not been in- 


Marconi’s suc- 


formed concerning the method of sending 
employed, nor have any details been made 
public concerning the installation from 
which the long-distance waves have em- 
anated. Waiting this, and the fullest 
statement concerning the method of 
tuning which he employs, it is well to 
suspend judgment as to the commercial 
possibilities and future extension of the 
ingenious and interesting system of which 
Mr. Marconi is the author. 





= 


STORAGE-BATTERY TRACTION IN 
BROOKLYN. 





It is stated in the newspapers that the 
_Brooklyn Rapid Transit Company is 
making experiments with a view to de- 
vising a system of storage-battery traction 
for its vast network of lines in and about 
the borough of Brooklyn. Popular agita- 
tion against overhead wires has reached 
a point such that the municipal govern- 
ment is expected shortly to order the re- 
moval of the trolley wires from the streets 
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of that borough. The cost of installing a 
system of open-slot conduits on the lines 
of this company, such as are used on the 
lines of the Metropolitan Street Railway 
Company in Manhattan, would entail an 
expense of nearly $25,000,000. It is 
believed that storage-battery cars can be 
installed for a much less sum than 
this. 

It is greatly to be hoped that the experi- 
ments will be successful. Almost ever 
since the invention of the storage battery, 
now more than twenty years ago, the 
problem of its application to street- 
railway cars has interested and engaged 
the attention of inventors, engineers and 
capitalists. A catalogue of the attempts 
to operate storage-battery street cars in 
the United States alone would more than 
fill this column, yet to-day there is in 
operation in the United States only a 
single line of storage-battery cars—that 
doing crosstown service in Thirty-fourth 
street in Manhattan and, so far as is 
known outside the Metropolitan company, 
still working on a somewhat experimental 
basis. 

The difficulty with the storage battery, 
heretofore, has been that in such service 
its depreciation is very rapid. The weight 
necessary to install upon a car is also so 
great that track of an unusual strength and 
stiffness has to be laid and rail-joints are 
seriously deteriorated by the heavy load on 
the wheels passing them. These are prac- 
tically all the objections. The advantages 
are so great and so evident that they 
hardly need recounting. A system of 
traction in which the cars are self-pro- 
pelling and self-contained, operating upon 
tracks that require neither the excavation 
of the earth below nor the invasion of the 
air above for any essential part of the sys- 
tem, cars capable of going anywhere 
where there is a track—all this represents 
the ideal of street-railway service. But 
the experience of the past does not indi- 
cate that the lead storage battery, except 
under particular conditions, can be used 
with commercial success as the propelling 
agent for street cars, notwithstanding the 
extraordinarv success it has won in sta- 
tionary work. What may be done by new 
types of battery recently described and 
not yet in service remains to be seen, but 


459 


all indications are hopeful and point 
toward the probable success of street cars 
equipped with the new type of cells. The 
experiments in Brooklyn will be watched 
with the greatest interest by the whole 
electric railway fraternity. 








THE AMERICAN ELECTROCHEMICAL 
SOCIETY. 


The organization meeting of the Ameri- 
can Electrochemical Society, which was 
held in Philadelphia last week, turned out 
to be a most pleasant surprise to the gen- 
tlemen who had fostered the formation of 
this body. The attendance was extremely 
gratifying and the interest and enthusi- 
asm so great as actually to surprise those 
who had looked forward to the new so- 
ciety as a needed body for the representa- 
tion of this new and most important 
branch of the electrical industry. 

The papers presented at the first 
meeting were of an order so high that 
their publication will 
command immediate respect for the new 
society in all quarters. The constitution 
indication 


unquestionably 


adopted is simple. Every 
points to the great success of the move- 
ment, and the society will unquestionably 
take its place at a very early date among 
the important scientific and engineering 
bodies of this country. 

The papers presented at the first meet- 
ing exhibited plainly the existence of a 
considerable number of earnest students 
and experimenters in the field of electro- 
chemistry and revealed, to a somewhat 
astonishing degree, the widespread field 
that lies fallow before those who are 
pleased to cultivate it. 
the society is assured and it should have 


The success of 


the heartiest suppert and cooperation on 
the part of all its kindred organiza- 


tions. 





A ton of calcium carbide requires 4,500 
kilowatt-hours of energy for its manu- 
facture and gives 10,000 cubic feet of 
acetylene. In burning, this gas gives out 
250,000 light. The 
same amount of energy would produce 
1,440,000 candle-hours if consumed in 
incandescent lamps, about twice as much 
if used in Nernst lamps, and nearly five 
million candle-hours if used in working 


candle-hours of 


open-are lamps. 
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THE COMMERCIAL MEASUREMENT OF 
ELECTRICAL CONDUCTIVITY. 


BY LAWRENCE ADDICKS. 


In the laboratories of those who handle 
refined copper in any form, the electrical 
conductivity has become, perhaps, the most 
important criterion of its purity. This 
is due largely, on the one hand, to the 
fact that the great majority of copper is 
finally put to electrical uses, where the 
conductivity will be one of the main re- 
quirements of the specifications, and on 
the other, to the rapidity with which this 
delicate test of the purity of copper may 
be made. The interpretation of the results 
is beyond the scope of this paper, the 
writer wishing to confine himself at 
present to a review of the methods and 
apparatus for the measurement of con- 
ductivity and a brief discussion of their 
respective merits. 

Electrical conductivity is almost in- 
variably stated to-day as a percentage of 
the conductivity of pure soft copper as 
measured by Matthiessen forty years ago. 
Since that time much purer specimens of 
copper have been prepared than were then 
obtainable, so that samples of the purest 
soft copper may sometimes reach, perhaps, 
103 per cent of his now arbitrary stand- 
ard, though that figure is far above the 
range of the commercial product. This 
standard is variously stated as the value 
of a metre-gramme, a mil-foot, a centi- 
metre-cube, etc., in different branches of 
industry. It is evident that conductivity, 
or its reciprocal, specific resistance, may 
be stated in terms of length-mass or of 
length-section measurements. While it 
would seem at first glance that the differ- 
ent values were mutually convertible, this 
is not true except at the expense of the 
precision of the results, as Matthiessen did 
not measure the specific gravity of his 
samples, and we have to rely upon the 
diameter measurements of the small wires 
that he used (under 0.7 mm.) to compute 
the section. Therefore, a length-mass unit 
is the more reliable, and Matthiessen’s 
results are usually stated in terms of the 
metre-gramme. This standard is: 

M = 0.14172 international ohm at 0° 

centigrade. 

Matthiessen studied the temperature co- 
efficient of his samples, and the following 
equation, according to the late Professor 
Holman, gives results between 0 degree 
and 30 degrees centigrade, which agree 
with these experiments within one one- 
hundredth of one per cent, or further 
than the original data are reliable: 


M, = M, (1 + 0.003879 ¢ + 0.00000526 ¢") 
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By means of this formula, we may com- 
pute M, for a temperature ¢ at which a 
conductivity measurement may be made, 


1 
and uw. Will represent the standard of 
se 


which the unknown sample is a certain 
per cent. If we now find the resistance 
of a certain length L to be R,, and the 
mass of this length to be W, 





the specific resistance = R, = = 
the absolute conductivity = C, = 
Sa 
R, > RW 
a 














Fie. 1.—ADAPTATION OF Brown & SHARPE 
YARN SCALES. 





and the conductivity relatively to the 
Matthiessen standard 
a M,L’ 
M, 
Similarly, for length-section 
ments, for sectional area A, 


measure- 


oe. Me 
_. oo oe 


— R,A 


These are the formule which form the 
basis of all conductivity determinations, 
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Fig. 2.—Tuomson Low-REsisTaNCcE BrIDGE. 





the different methods consisting simply 
of different ways of determining R,. 

It is customary to state the conductivity 
to the nearest tenth of a per cent. Let 
us consider for a moment the preci- 
sion with which the component measure- 
ments must be made to warrant this. For 
a formula of this type we have, from the 
method of least squares, 

A= 8+ 8,4+8+ + &, 
where A represents the fractional error 
in the result, and §,, 8, etc., stand for 
the fractional errors in the factors 1, 2, 
etc. Taking A = 0.001 and = 2, we 
have for equal effects, 
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5, = 8, = 0.0007 or about 0 07 per cent. 
With great care this precision may be ob- 
tained in R, and is easily obtainable in 
W, but in the case of A it is quite dif- 
ficult, which offers a further objection to 
length-section methods. It is doubtful if 
this precision is reached in the commercial 
laboratory, however, and it is not neces- 
sary that it should be, 0.2 per cent being 
plenty close enough for all practical pur- 
poses. 

We may now pass on to the practical 
methods of measuring R, and W or A, as 
the case may be. The only commercial 
method of obtaining A is by diameter 
measurements at numerous points and in 
various axes with a micrometer-caliper 
reading to one ten-thousandth of an inch. 
Considerable care and skill are required 
as the average wire is far from being an 
ideal cylinder, and a given error in diam- 
eter gives twice as great a fractional error 
in the area computed from it. With fine 
wires this error may become very large. 

W may be very rapidly and accurately 
measured. A delicate chemical balance is 
unnecessary. The writer has adopted a 
modified form of the yarn scales manu- 
factured by Brown & Sharpe, the total 
cost of which is about $10. The poise 
reads to 0.01 of a gramme and the largest 
weight is 200 grammes. (See Fig. 1.) 

The methods of measuring R, may be 
classified in general under the following 
heads : 

1. The Wheatstone bridge. 

2. The slide wire bridge. 

3. Voltammeter methods. 


THE WHEATSTONE BRIDGE METHOD. 


This very simple method consists in 
measuring the resistance of a known 
length of the wire in question on a Wheat- 
stone bridge. ‘The temperature of the 
wire, as well as of the bridge, must be as- 
certained and the method is not directly 
applicable to heavy wire, owing to the 
awkwardness in handling any consider- 
able length and the error due to contact 
resistance. The latter can be avoided, to 
a certain extent, by using a pair of clips 
for the potential leads to the bridge, 
clamping them on the wire close to the 
bridge binding-posts which serve as cur- 
rent leads. The method is open to the 
usual objections to the Wheatstone bridge 
for the measurement of very low resist- 
ances, the excessive ratios required dimin- 
ishing the sensitiveness so that the limit 
of practical use is about 0.01 of an ohm, 
which corresponds to about twenty-six 
feet of No. 6 Brown & Sharpe copper 
wire, for example. It was formerly the 
custom to measure great lengths of wire, 
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one one-hundredth of a mile, or 52.8 feet, 
being a common specification. There is no 
good reason for this and it makes a very 
clumsy sample to handle. To-day eight- 
een inches to three feet is the length taken 
even for trolley wire and one-half-inch 
rods. Three feet should be as representa- 
tive of a coil of wire as fifty, unless the 
sample be taken at the very end of the 
coil when leaving the drawing machine. 
If there is any reason to suspect a lack 
of uniformity, it is much simpler to cut 
short lengths from several parts of a coil 
and test them by one of the more rapid 
methods presently to be described. 


THE THOMSON LOW-RESISTANCE BRIDGE. 

This modification of the Wheatstone 
bridge avoids all of the troubles due to 
contact resistance noted under the last 
heading. It is usually represented by the 
conventional diagram, Fig. 2. A and B 
and C and D are resistances which are 
made either equal or in some known ratio 
and the length of the sample is varied 
until a balance is obtained, giving the 
length of the sample equal to the resist- 
ance of the known wire marked stand- 
ard. In reality it is a drop. of potential 
method along two wires in series, and the 
contacts are in series with the compara- 
tively high resistances, A, B, C and D, 
and are therefore negligible. By adjust- 
ing the ratios any size wire may be com- 
pared with the standard and to avoid ex- 
cessive ratios several standards may be 
used. 

A modification of this method, devel- 
oped by Professor Puffer, of Boston, has 
been more or less used for this work. He 
used some twenty feet of wire, enclosing 
it and the standard wire in a long box 
and, if necessary, blowing a current of 
air through the box to maintain a uniform 
temperature. The scheme of the appara- 
tus is shown in Fig. 3. A and B and C 
and D correspond to the bridge resist- 
ances in Fig. 2. Owing to the rearrange- 
ment of the connections, however, but a 
single setting of the sliding contact is re- 
quired to obtain the length of the sample 
equal in resistance to the standard. A 
and B are equal resistances of, say, 100 
ohms, wound on the same spool to ensure 
their always being at the same tempera- 
ture. C and D are similar to A and B. 
The wires are now in parallel instead of 
in series, but the contact resistances are 
taken care of as before. 

In both the Thomson bridge and the 
Puffer modification, the temperature may 
be neglected provided the sample is of the 
same metal as the standard and also that 
they are both at the same temperature. 
In this case M, is taken at the tempera- 
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ture at which the standard has the re- 
sistance R,; this assumption being that 
the two wires have the same temperature 
coefficient. 

THE SLIDE WIRE BRIDGE METHOD. 

This is the method in use in most lab- 
oratories at the present day, and it will 
be well to examine it in detail. Fig. 4 
shows a diagram of the connections as 
usually made. A and B are equal resist- 
ances of about 0.1 ohm. C and D are 
equal resistances of, say, 0.01 ohm, which 
is the smallest resistance used in con- 
nection with the instrument, and is of a 


STANDARD _ 
BATTERY A GALVANOMETER c | 
\ COMMUTATOR 
8 SAMPLE D | 


A x KNIFE ECGE 
gg ie pe 


=> 








Fig. 3.—PROFESS8UR PUFFER’s MODIFICATION OF 
THE THOMSON BRIDGE. 


magnitude easily standardized with pre- 
cision. The sample serves as the slide 
wire and is attached by suitable clamps. 
A series of resistance coils E are wound 
for use with samples of different sizes. 
Their function is to shunt the resistances 
C or D, thus moving the slider balance 
to the right or left, as the case may be. 
It is evident that, when the sample is in 
place and no resistance is shunting either 
C or D, the galvanometer will show no 
deflection when the sliding contact is at 
about the middle of its range, showing 
that the same potential exists at the elec- 
trical centres of the divided circuits. If 
now we introduce a resistance E we destroy 
that balance and the contact must be 
moved until the proportion of the sample 
wire on one side is greater in resistance 
than that on the other by an amount equal 
to this unbalancing. Suppose, for in- 
stance, that we have a piece of No. 12 
Brown & Sharpe copper wire in the 


GALVANOMETER 
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bridge, which usually takes about a three- 
foot length. The resistance per foot will 
be about 0.0015 ohm, or about 0.004 
ohm between the extreme convenient 
positions of the slider. Let us now intro- 
duce at E a resistance that will change 
C by about 0.004 ohm. C = 0.01 ohm, 
and E will be found by the law of divided 
circuits, 
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C+ EF’ 
Therefore, we should pick out a resist- 
ance from the set furnished with the 
bridge of about 0.015 ohm. These coils 
are usually marked, however, with their 
effective resistances, or in this case about 
0.004 ohm. The side C would now be 
unbalanced by 0.004 ohm. Moving the 
slider to the extreme end from C a new 
balance would be found, for this would cut 
a length of the sample equal to 0.002 ohm 
out of C and put it in series with D. The 
resistance E would now be placed in 
parallel with D and the slider moved to 
the other end of the bridge and another 
balance found. The difference between 
the two scale readings would give the 
length of the sample wire equal to 0.004 
ohm. As all of the resistances, including 
the sample, are of copper, the temperature 
need not be taken into consideration, the 
effective value of E being taken as R,, 
and M, being taken at the temperature 
at which the bridge coils were originally 
standardized. The slider is provided with 
a vernier reading usually to thousandths 
of feet. The connections for E are made 
by means of large mercury cups. We now 
have values for M,. R,. and I, and it re- 
mains to find the weight of length L. 
In practice, when measuring many 
samples, it is not convenient to cut the 
wire exactly to L, which will probably be 
some odd thousandth of a foot, but it is 
better to take a whole number of about 
the same magnitude as L, such as 2.700 
feet, which we will call L’, and find its 
mass, W’. The error introduced is inap- 
preciable, the assumption being that the 
mass per unit of length is the same for 
2.700 feet of wire as for, say, 2.642 feet, 
and there is a much less chance of error 
in marking the length. L’ may best be 
measured by scratching the wire at two 
points on the bridge scale by moving the 
wire sideways beneath the knife-edge of 
the slider, say, at 2.800 and 0.100 for the 
2.700 taken in illustration, then taking 
the wire out, clipping it with cutters just 
outside the marks and carefully filing the 
ends flat to the exact length. One end 
of the wire is then bent into a hook and 
it is weighed on the scales shown in Fig. 1. 

M,LL'K 


The formula is now C = nas 
R,W 


Cc — 0.004 = or E = 0.015 ohm. 





the K being a constant equal to ( 12 i= 
39.37 


0.09289, due to the fact that L and L’ 
have been measured in feet instead of in 
metres. Taking the complete calculation, 
we have, assuming the bridge coils to 
have been standardized at 18,8° centigrade, 








¢ = 18.8° centigrade. 

R, = 0.004000 ohm. 

L = 2.632 feet. 

L’ = 2.700 feet. 

W’'= say, 25.00 grammes. 
M, = 0.14172 (1 + 0.003879 x 18.8 + 

0.00000526 x 18.8) = 0.1523. 
K = 0.09289. 
_ 0.1523 x 2.642 x 2.700 x 0.09289 _ 
vi 0.004000 x 25.0000 
100.9 per cent conductivity. 


GC 


Should frequent use of the apparatus 
warrant it the calculations may be worked 
out into a more condensed form. The 
LK’ 
- 
where K’ must be figured out once for 
all for each bridge coil. In the case above, 
for instance: 


formula may be reduced to C = 


M, = 0.1523, a constant for this bridge. 


L’ = 2.700, a constant by hypothesis. 
K = 0.0920, a constant by derivation. 
R, = 0.004000, a constant for this coil. 
M,U’K 
Then K’ = | =9/650, and C= 
RY 
9.550 L’ 
vw 


Precautions—The method assumes uni- 
form temperature for all the resistances, 
and great care must be taken that tem- 
perature disturbances do not occur, as the 
measurements themselves give no indica- 
tion of the condition of the apparatus in 
this respect, unless the sample wire is left 
in position for a considerable time and 
check measurements taken. The sample 
should be handled as little as possible in 
putting in the bridge. Any draught or 
sudden changes in room temperature must 
be avoided. Resistances E, being usually 
close-wound coils, will lag behind the 
sample and C and D, which are exposed, 
in the event of any such changes. The 
current passed through the bridge should 
not exceed that furnished by one or two 
dry cells of battery. Any differences in 
check settings on a clean wire is proof 
positive of unstable temperature condi- 
tions. It is always well, before using the 
bridge for a set of determinations, to try 
a setting on a standard wire to see that 
the bridge resistances are at a common 
temperature. The resistance E should 
be handled as little as may be and its 
mercury contacts should be kept well 
amalgamated and scrupulously clean. 

The galvanometer should be of the 
d’Arsonval type of low resistance and with 
a light system. The mistake is often made 
by instrument dealers of furnishing for 
this work a galvanometer with a system 
weighing twenty-five or thirty grammes. 
This heavy system has more or less of a 
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ballistic action and can not be made truly 
dead-beat, a feature which is very essen- 
tial to rapid work. 

The connections shown in Fig. 4 are 
simple, but are subject to error due to 
any capacity or inductance in the ap- 
paratus. This error due to this cause is, 
however, inappreciable in most instances. 
It may be avoided by using the double- 
leaf Wheatstone bridge key with an extra 
short-circuit contact to damp the gal- 
vanometer, but delay in reading from 
thermo-electric troubles is apt to follow. 

VOLTAMMETER METHODS. 

These consist of various fall of poten- 
tial methods with portable instruments. 
For general conductivity work they are to 
be avoided on account of the abnormal 
current densities necessary to bring the 
drop within the range of a_ portable 
millivoltmeter. The simplest of these 
methods is naturally some combination of 
a millivoltmeter with a low-range am- 
meter, but the question of accuracy of 
calibration enters here and is best avoided 
by sticking to zero methods. For general 
wire mill-work it is hard to improve upon 
the slide-wire method just described, but 
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for special work a zero millivoltmeter 
method is much more rapid and suf- 
ficiently accurate. A case in point is the 
work in the laboratory of a copper re- 
finery. Here the conductivity is meas- 
ured on many samples daily, in a large 
works, the result being desired as an indi- 
cation not of the properties of particular 
pieces of wire but of the quality of the lots 
of copper they represent. Here the wires 
are always of the same size and material 
and the range of conductivity is’ very 
small. To handle a case of this character 
at the Raritan Copper Works, the writer 
has recently constructed a special ap- 
paratus designed to shorten the time re- 
quired in testing at every possible point. 
It is an adaptation of a_ well-known 
method of comparing low resistances and 
consists in putting the sample and a 
standard wire in series and comparing the 
respective drops in potential along the two 
by means of a differentially wound milli- 
voltmeter, the length of the sample being 
varied until the millivoltmeter shows a 
zero reading. About ‘six feet of No. 12 
Brown & Sharpe wire are useu as a sample 
with a current of ten amperes. This cur- 
rent if left steadily on would bring the 
temperature up, perhaps, ten degrees 
centigrade, but for the length of time 
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necessary for a determination—a _half- 
dozen closures of the battery key for less 
than a second at a time—the rise is about 
a couple of tenths of a degree. It must 
be remembered in this connection that the 
sample and standard wires are in series 
and only differences in temperature be- 
tween the two wires would affect the re- 
sults. So it may be readily appreciated 
that the rise occasioned makes no trouble. 

The millivoltmeter was wound by the 
Weston Electrical Instrument Company 
and is of its standard type, with the 
exception of the double winding, which is 
brought out to four binding-posts. The 
sensitiveness is approximately a needle de- 
flection of one mm. for a difference of po- 
tentials applied to the two windings of 
0.0002 volt. The resistance of either coil 
is about 0.8 ohm, and the maximum safe 
potential about 0.08 volt, which corre- 
sponds to about ten amperes through be- 
tween five and six feet of No. 12 Brown 
& Sharpe wire. As the instrument can be 
read much more closely than to one mm., 
one-tenth per cent of the wire length may 
be easily obtained. The voltmeter may 
be tested at any time for differentiality by 
a reversal of the connections in the usual 
way. After the length giving zero de- 
flection is observed, the wire is instan- 
taneously cut to a predetermined standard 
length by a shear attached to either ter- 
minal and weighed on the yarn scale 
shown in Fig. 3. If desired, the computa- 
tions may be tabulated so that, knowing 
L and W’, the only variables, we can at 
once find C. The constant, K’, is deter- 
mined once for all by measuring L and 
W’ for wire of known conductivity. By 
remeasuring this constant from time to 
time the apparatus may be rapidly and ac- 
curately checked. Should it be desired to 
place any switches in the voltmeter lines 
they should be in the form of large mer- 
eury cups, as the 0.8 ohm in the instru- 
ment is not sufficient to satisfactorily 
eliminate more than the single set of con- 
tact resistances at the sample wire. The 
leads from the standard wire had best be 
soldered. No trouble will be experienced 
with the millivoltmeter, as the changeable 
parts—namely, the magnets and springs 
—should they vary, would simply shift 
the zero. The speed of operation is only 
limited by the time it takes a sample wire 
to recover from the temperature effects of 
handling when put into the bridge—two 
or three minutes. The balancing, weigh- 
ing and computation can all be accom- 
plished in about two minutes. Changes 
in room temperature affect the two wires 
equally and cause no trouble. Fifteen 
wires an hour can easily be handled, in- 
cluding the computations, and a skilled 
observer is not necessary. 
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Some Telephone Questions. 


Papers and Discussion at the One Hundred and Sixty-Third Meeting of the American Institute 


THE TELEPHONE STATUS QUO—Concluded. 
BY ARTHUR VAUGHN ABBOTT. 

In possession of a country of unbounded 
resources, the American public is of all 
peoples the easiest and most tolerant to 
deal with. It has made money and it ex- 
pects and wants every one else to do like- 
It is good-natured and somewhat 
careless as to what it pays, provided good 
goods are returned, and charges that are 
equitable and just to all made. But woe 
hetide those who attempt to get something 
for nothing, or to discriminate unfavor- 
ably between different portions of society. 
Their fate is certain. 

It is this innate feeling that has insti- 
tuted the revolt against the flat-rate sys- 
tem. One does not contract by the year 
with the milkman for all the milk the 
family can drink, or with the butcher or 
baker for all the bread or meat, or with 
the gas company for all the gas one wishes 
to burn. The electric light people even 
go so far as to install a demand meter, 
scaling bills not only upon the quantity 
of electricity used, but considering also 
the time at which it is asked for. To 
charge a subscriber who makes 100 mes- 
sages per day the same rate as one who 
makes ten is obviously unfair, and driven 
from the illogical flat-rate system, the 
plan of an initial charge, plus a message 
rate for all calls beyond a certain annual 
number, has gained considerable currency. 
That this is an improvement and more 
just than the former method can not be 
gainsaid, but even this scheme contains 
large elements of manifest injustice, for 
the message is no more the true unit of 
charge than going to a livery stable and 
hiring a carriage to take a drive would be 
a fair basis for the stableman; for one 
customer might be gone an hour and 
another all day. The average length of 
telephonic conversations is about two 
minutes, but averages are dangerous. 
In. one case under the personal observation 
of the writer, a young bride on her return 
from the honeymoon kept the line leading 
to her mother’s house busy for several 
consecutive days for more than forty 
minutes at a time. Query: Shall the bride 
he charged ten cents for her call and you 
the same price for two-minute conversa- 
tion? No; the message-rate system, while 
approximating more closely to the truth 
than the flat rate, is still on a false basis 
and should b: corrected, 


wise. 
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In giving service, telephone companies 
do three entirely separate and independent 
things which are incommensurable with 
each other, all of which every just and 
equitable tariff must recognize and ex- 
press. 

First—The telephone company supplies 
and maintains a certain amount of appa- 
ratus necessary to connect each subscriber 
with the central office. This apparatus 
must be furnished and cared for whether 
used or not, merely to give the subscribers 
an opportunity to call. The quantity and 
quality of this apparatus do not vary 
with the load, being the same whether the 
instrument is used once a year or 100 
times a day. A flat-rate annual tariff 
sufficient to pay interest, depreciation and 
maintenance on this portion of the plant 
is fair and just, and by recognizing vary- 
ing lengths of subscribers’ lines, this 
charge can be made exactly proportional 
to the requirements of each station. 

Second—The telephone company must 
maintain a corps of operators to answer 
subscribers’ calls and to perform the neces- 
sary avocations of connecting subscribers 
together. This expense is directly and 
only proportional to the number of times 
each station calls. 

Third—During each conversation, bat- 
tery is supplied to the subscribers’ station 
for talking, cords, plugs, trunk lines and 
other common apparatus are in use, the 
amount and cost of which are proportional 
to the length of time of conversation. 

Therefore, any telephone tariff to be 
fair to all must recognize these three 
factors, and in so far as any one is 
omitted, and a blanket charge substi- 
tuted therefor, injustice will be done, de- 
pending on how far the service rendered 
to a particular station departs from the 
general average. 

To perceive the bearing of this proposi- 


tion, consider for a moment the cost of . 


installation and service. According to 
previous telephonic policy, the ratio of 
the number of telephones to population is 
very low, as is shown in table II. Con- 
sequently, the installation cost per station 
has been high. In large cities this has 
varied from $150 to $250 per station. In 
medium cities, of say 200,000 population 
or so, from $90 to $125, while even in the 
smallest towns it is rare to find a cost of 
less than $50 per station. Of the installa- 
tion cost from $10 to $25 is required at 


the substation, depending upon the char- 
acter and difficulty of wiring. From $15 
to $50 for the switchboard, varying with 
the type of board, size of multiple and 
percentage of trunking, while the wire 
plant has absorbed the balance: but if by 
a more liberal policy the use of the tele- 
phone could be so stimulated as to raise 
the population ratio, to say fifteen per 
cent, it woukd be possible, even in such a 
city as New York, to install a telephone 
plant at a cost not to exceed $60 per sub- 
station, as is shown in table ITT. 

Probable installation cost per station of 
a telephone plant, sufficient to serve 
fifteen per cent of population. 


TABLE III. 
Items. Cost. 
Substation mma em cqdadeerdsedsdnddnawe $15 
Wire plant, subscribers’ lines. ................ 14 
Wire plant, trunk lines................-...+4+- 7 


‘ 
Switchboard apparatus subscriber:’ lines.... 12 
Switchboard apparatus, trunk lines.......... 6 


Assume now that an installation charge 
of $15 per year per substation were made 
against each one-party line to cover in- 
terest, depreciation and maintenance, $10 
per year per station each against two- 
party line and $8 per vear per station 
against each four-party line, and that a 
charge of one cent was made for each time 
the central office was called up and one- 
half cent for each minute of actual time 
that the telephone was in use. Large 
business houses and the best class of resi- 
dences would take one-party _ lines. 
Smaller business houses and medium resi- 
dences two-party lines, while the bulk of 
subscribers would use four-party lines, all 
of these being arranged with selective sig- 
nals and lockouts to the best 
quality of service. Simply to illustrate 
the effect of this system of tariff, assume 
one-party lines to average ten calls per 
day, two-party lines seven and four-party 
lines three. Under these circumstances, 
one-party lines must bear a tariff of $75 
per year, two-party lines $52 and four- 
party lines $23. According to this sug- 
gestion, the annual cost of maintenance 
and depreciation on plant would be cared 
for by the annual flat-rate charge, which, 
for this purpose, is sufficient in a properly 
installed and maintained plant. The re- 
ceipts from traffic would average $20 per 
thousand calls, while the actual expense 
should not be over $7 per thousand calls, 
The difference of $13 would be ample to 


secure 


. pay reasonable general expenses and divi- 


dends, At each substation a meter would 
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be installed, carrying two dials, one show- 
ing how many times the exchange is 
called, and the other the total time ex- 
pended in the use of the telephone. This 
meter should be in plain sight of the sub- 
seriber, so that he, at any time, could 
check the readings with his own watch. 
Such a device could be made and installed 
at an expense not to exceed $3 per station. 
Each station would be charged for ex- 
actly the service rendered, and it would be 
optional with all to regulate charges to 
suit their wishes. 

It is probably an impossibility to make 
any one method of charging absolutely 
universal, any more than it is feasible to 
crowd all passengers on a railway into one 
car. There must be Pullmans, coaches 
and emigrant cars. So every telephone 
company must probably supply a few flat- 
rate instruments, many meter rates and 
some coin boxes. “Chacun a@ son gott,” 
but the main idea is that of producing a 
rate that will be absolutely just, and be 
capable of so stimulating telephonic busi- 
to place an instrument in every 
Each community contains some 
chronic objectors that it is impossible to 
satisfy, but setting such aside, it seems 
that a scheme of this general nature 
would go far toward smoothing out the 
existing friction between the operating 
companies and the public. 

But with this discussion of the com- 
mercial aspect, the engineering side must 
not be entirely forgotten. Two very 
curious tendencies are observable. Among 
the older companies and the most ad- 
vanced of the Independents, those to 
whom experience has read some bitter 
lessons, there is a very strong inclination 
to design plants with the utmost care and 
skill, using the widest and best experience 
for the purpose, and foreseeing the future 
as far as possible. This is in marked con- 
trast to the practice of a decade ago, when 
telephone plants, like “Topsy,” simply 
grew, and in many respects were not un- 
like the dark heroine of Uncle Tom. But 
with the newer and less experienced of 
the Independents, there is’a most con- 
spicuous absence of design. Because 
some farmer has talked half a dozen miles 
over barbed-wire fences, a lot of little 
telephone companies immediately built 
toll lines of No. 10 or even No. 14 iron 
wire on poles about as large as a walking 
stick, with grounded lines, through trolley 
towns, and wonder why their subscribers 
complain of poor service, or that their 
lines go down with the first snow. 

Conduit construction has settled into 
pretty well recognized channels, involving 
chiefly the use of vitrified clay pipe, par- 
ticularly the multiple duct forms, Peri- 


ness as 
house. 
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odically, a new and improved form of 
duct material appears destined to super- 
sede all others, but I notice the tile men 
serenely go their way, and their output 
to-day is larger than ever. 

The construction of aerial lines is 
rapidly becoming systemized and _ pro- 
ceeding under standard specifications, the 
tendency of which is to build the lines 
much more efficiently and much more 
solidly than in the past, and to restrict the 
use of open wires to three or four cross- 
arms. 

There is a notable tendency to increase 
the sizeof cable. Formerly 120 pair was 
standard for underground work and 
twenty-five for aerial, but at present 200 


pair is becoming almost universal, and - 


even 400 pair has entered the field under- 
ground, while aerial cable has grown so 
that 150 pair is not unknown. For trunk 
lines and toll work, large conductor, low- 
capacity cables are to the front, even to 
the extent of using No. 16, No. 14 or 
even No. 12 wire, with capacity of from 
0.06 to 0.05 M. F. per mile. In switch- 
board practice, the common battery auto- 
matic signal-board is rapidly expelling all 
other forms and soon will apparently 
reign supreme, for at present there is not 
a shadow of rival looming on the tele- 
phonic horizon to dispute its supremacy. 
While switchboards of this type are a vast 
improvement over those of older construc- 
tion, they still leave much to be desired, 
and the entire telephonic fraternity wait 
with open arms the coming of the perfect 
switchboard. There are many who believe 
that a purely automatic board will offer 
the desired solution, but during the past 
decade the progress in this direction has 
been almost infinitesimal. A central office 
seems to be one of those things that needs 
the human element, and can not be made 
purely mechanical. Possibly, the recently 
invented Faller mechanical operator may 
form at least a partial solution. 

For the substation there is no progress 
to report. The transmitter, receiver and 
magneto have remained in statu quo for 
ten years, save that each manufacturer 
dresses his apparatus in a newer and pos- 
sibly more fanciful design. This is 
strange when is considered that actual 
telephonic efficiency is less than two per 
cent, and that a very slight improvement 
in this direction would be hailed with de- 
light by all, particularly by those who do 
much toll work. Part of the difficulty lies 
in the electrical characteristics of the line, 
and for this Dr. Pupin’s epoch-making 
discovery is supposed to be a panacea, but 
as yet results from practical experience 
therewith have not been reported. 

In the light of the present, what is the 
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earnest of the future? Despite the hints 
of our friends of the Hertzian waves, 
there is nothing at present to suggest any 
radical discovery in the telephonic field. 
On the other hand, the art is gradually 
settling down to that inevitable and com- 
fortable basis wherein sound financial 
judgment as to the expediency of a tele- 
phone plant, skillful engineering in de- 
sign, the best possible construction, good 
business management in operation, fair- 
ness in the tariff and in the treatment of 
the subscriber, will be absolutely es- 
sential to produce a good balance-sheet. 
Toward this haven strongly gets the cur- 
rent of popular opinion, aided by those 
who are most broad-minded and liberal 
in the business. May the art safely reach 
this port, avoiding both the Scylla of a 
disastrous rate war and the Charybdis of 
financial wreck from rash, ill-advised in- 
vestments, poorly constructed and oper- 
ated. 





At the Chicago meeting of the Ameri- 
can Institute of Electrical Engineers the 
following paper was also read: 

TELEPHONY—1902. 
BY ANGUS S. HIBBARD. 

It is apparent to any one familiar with 
the subject that, at the present time, the 
telephone in the United States, both in a 
technical and a commercial sense, is ad- 
vancing at top speed, in a course of de- 
velopment whose limitations no one will 
attempt to forecast. 

Retarded originally by the then best- 
known system of charging for service, the 
so-called flat rates which, in providing for 
patrons of the same class one line, one 
telephone and unlimited service, neces- 
sarily exacted as much from the smallest 
as from the largest user, the growth of 
exchanges throughout the country was 
comparatively slow. This may have been 
for the ultimate good of the service gen- 
erally for, during this period, it was pos- 
sible to devise and test out the many com- 
binations of operating appliances which 
have resulted in the standardized ma- 
chinery of 1902. 

Ten years ago no one conceived of the 
elaboration and comprehensiveness of the 
plant which makes the present-day service 
possible. In hundreds of exchangés the 
present daily traffic could not, with the 
same number of lines and instruments, be 
carried on with the apparatus in use ten 
years ago. ° 

Automatic signaling appliances (mean- 
ing the control by the subscriber, with his 
telephone switch-hook, of the operating 
signals necessary for call, recall or dis- 
connections) and the central station or 
common battery used for all signaling or 
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talking, have made possible the rapid and 
certain operations now essential to the 
service. 

The long-distance lines first developed 
around local centres were, in this period, 
gradually pushed out until the ends met 
in every direction and the exchange, once 
local, became almost national in the ex- 
tent of service possible to the user.: 

\t this time it had been demonstrated 

that the most satisfactory and universally 
popular unit upon which to base charges 
for service in large exchanges was the 
message and, upon the introduction of 
that basis of charging, and especially by 
the arrangements of the patron’s ap- 
paratus so that payment might be made at 
the time service was rendered, exchanges 
in all the prominent cities in the country 
van to grow at a phenomenal rate. 
The telephone was no longer a luxury 
limited to the service of a selected few, 
but being made available to all classes of 
users, large and small, became an agency 
' greatly extended usefulness throughout 
the entire community. 

Just as rapidly as it was possible to 
provide for the service to be rendered, 
classes of rates were made which were 
availed of by the public in ever-increasing 
numbers extending even so far, in some 
cases, as to the patron who may use the 
tclephone not more than once a day. 

It is needless to say that engineering 
and construction forces have been taxed 
to their utmost to keep pace with such 
a growth. Subway plans which had been 
considered sufficient for many years future 
growth were, in some cities, doubled and 
trebled in extent. 

Permanent exchange buildings were 
erected and equipped with the greatest 
possible speed. Cable plants were in- 
creased, in respect to the mileage of wire, 
in a number of cases more than 100 per 
cent in one year. 

The figures of the year 1901 present a 
remarkable study. 
hattan) the total number of telephones 
reached 69,361. 

In Chicago the net growth for the year 
in the number of telephones exceeded the 
total number operated at the beginning 
of the year 1898. 

In the San Francisco exchange 30,214 
telephones were in operation at the close 
of the year, being one for every 11.3 of 
population. 

While such a large amount of work has 
been under way and such vast sums of 
money have been expended in the exten- 
sion of the service, it is gratifying to note 
that engineers from other countries who 
have been devoting themselves to a study 
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of the problems involved have agreed 
with the practice and plans of the so- 
called Bell companies in America and 
have adopted their methods. 

Probably the most extended investiga- 
tion of this character ever made was that 
of the engineers of the British Post Office 
Department who, after months spent in 
study and travel in this and other coun- 
tries, recommended as the basis of charge 
the payment for service by the message, 
and for small users the payment for 
service at the time it is rendered, using 
coin-receiving devices or so-called slot 
machines for that purpose. They also 
recommended for the rendering of the 
service the use of the relay multiple 
switchboard and trunk-line switching 
machinery as designed and manufactured 
for the Bell companies in America. 

While to the promoter, the manufact- 
urer of apparatus and, especially, to the 
manipulator of securities, the extension 
of so-called “independent” telephone 
schemes has continued in some localities 
to seem attractive, there are many signs 
that the public is finding out gradually 
that these enterprises are designed for the 
immediate benefit of the few who are 
furthering them rather than for the ex- 
tended or lasting good of a community. 

The superintendent of the department 
of electricity for the city of Chicago has 
shown in a recent report on telephone 
service and rates that in Cleveland, Ohio, 
where the largest “independent” exchange 
has been in operation, the subscribers who 
have the telephones of both companies 
could pay for those who have the opposi- 
tion service only, the difference between 
their present rates and the highest rates 
charged for the same service by the Bell 
company, and by thus having all tele- 
phones connected with one exchange, se- 
cure all the benefits of their present serv- 
ice, be relieved from its disadvantages 
and save more than $400,000 per year. 

The present apparent merits or demerits 
of two or more telephone systems in a 
city or town versus one embracing all 
users are questions which do not seem to 
call for extended considerations in look- 
ing broadly at the future of telephony. 
It will be difficult to controvert the con- 
clusion that telephone service, as nearly 
as possible standard in its efficiency and 
cost, will be of the greatest good to the 
greatest number when rendered by means 
of one comprehensive system, national or 
even international in extent. To pro- 
vide for the requirements of such a sys- 
tem will be a task which will engage the 
best efforts of telephone engineers through- 
out the world, If one thinks the subject 
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a limited one let him consider that present 
accomplishments mark what were but a 
few years ago considered extreme possi- 
bilities. 

In the item of cable construction, ten 
years ago, conservative engineers recom- 
mended fifty pairs of wires as the greatest 
number advisable to be contained in one 
cable. To-day many cables are in use 
containing 400 pairs or 800 wires. Less 
than eight years ago electric lamps-were 
first used for signaling purposes on sub- 
seribers’ lines; to-day not less than 500,- 
000 lamps are used for this purpose and 
light and flash many million times each 
day. 

While the general lines of development 
seem now to be well defined the details 
necessarily involved in the performance 
of the service required are almost un- 
limited in number and present to the en- 
gineering and executive forces involved 
problems of the greatest intricacy and 
interest. The introduction of the brilliant 
discovery of Pupin to general practice; 
the simplification of the apparatus used 
in every branch of operating work; the 
designing of trunk-line plans and methods 
so that the greatest efficiency and economy 
may be accomplished; further develop- 
ment and improvement of plans for wire 
distribution ; the designing of a satisfac- 
tory automatic message recorder, a simple 
and satisfactory composite or duplex tele- 
phone circuit and a practical telephone 
repeater; these are a few of the problems 
requiring the best efforts of our engineers. 


——___ > 


Some Rules for Casting Aluminum. 





In a recent issue of the Foundry some 
rules for casting aluminum are given by 
Mr. H. Tuttle. The metal should be 
poured as cold as possible, thin castings 
being harder than those of heavier sec- 
tions, but on general principles the rule 
holds good in all cases. A convenient way 
of ascertaining the temperature of the 
metal is to stir it with a pig of aluminum 
if its color is red until it is white, the 
melting of the pig serving as a guide to 
this point. The end of the cooled pig is 
then dipped three-quarters of an inch or 
so into the metal, the aluminum chills 
around the pig, and when the latter is 
withdrawn from the melted metal it re- 
mains like a little cup on the surface of the 
handle. The time required for this chlo- 
ride metal to melt gives a good idea of 
the metal in the crucible. Dry sand is 
to be used and sponging the mould is to 
be avoided. The metal is to be poured 
very rapidly, as it is not as liable to wash 
away portions of the mould as other 
metals on account of its lightness. It is 
not necessary to ram the moulds nearly 
as hard as for iron. Soft ramming will 
prevent the breakage of castings, as 
aluminum just after it solidifies is very 
weak and crumbling and will scarcely 
bear its own weight, 











466 


HOMBURG-SAALBURG MOUNTAIN 
ELECTRIC RAILWAY IN- 
STALLATION. 


BY FRANK C. PERKINS. 


The necessary current for operating the 
mountain railway from Saalburg to Hom- 
burg is supplied from a central power and 
lighting station located at the latter place, 
which is a celebrated resort in the Taunus 
Mountains. The Homburg Electricity 
Works was originally constructed for 
lighting and power purposes, and was in- 
stalled upon the three-wire system. The 
interior of the engine-rooms of the Hom- 
burg plant may be seen in the accompany- 
ing illustration, Fig. 1, while Fig. 2 
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wheel to the entire set. These dynamos 
are both direct-current machines of mul- 
tipolar construction, the brush-holder 
rings being adjusted by hand-wheels con- 
veniently located. The engines were con- 
structed by the firm of Sindinger Eisen- 
hutte, of Sundrig, Western Germany. 
The engine driving the traction set in the 
central power station at Homburg is of 
the vertical compound type and has a 
capacity of from 250 to 300 horse-power. 
The original installation of this plant in- 
cluded three direct-coupled continuous- 
current generators and engines having 
each a capacity of ninety kilowatts at a 
speed of 160 revolutions per minute, to- 
gether with a further set of 300 horse- 
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to balance the drop of pressure on the 
four-kilometre line from Dornholzhausen 
to Saalburg. ‘ 

The present equipment of the engine 
and generator-room consists of two ver- 
tical steam engines of 150 horse-power 
each, directly coupled with a continuous- 
current generator of ninety kilowatis 
capacity, supplying current for lighting 
and power at 250 volts. Also two vertical] 
steam engines of 300 horse-power ca- 
pacity, to each of which are coupled one 
continuous-current Lahmeyer dynamo of 
ninety kilowatts capacity operating at a 
potential of 250 volts, and also a traction 
generator, of the type previously men- 
tioned, of 180 kilowatts capacity and sup- 

















Fic. 1.—GENERAL VIEW OF THE ENGINE-RvoM, CENTRAL POWER STATION, HoMBukga. 


shows a generator set installed by the 
Elektricitats-Actien-Gesellschaft, former- 
ly W. Lahmeyer & Company, of Frank- 
fort, Germany, which is of more than 
passing interest. This firm was among 
the first to construct direct-current gen- 
erators of a design which would allow di- 
rect coupling to high power, vertical or 
horizontal slow-speed engines without the 
use of an additional flywheel. This is 
accomplished in this particular unit by 
placing on the engine-shaft two machines, 
one for lighting service and one for trac- 
tion work. The generators differ in size 
pud the traction generator acts as a fly- 


power, seen in the accompanying Fig. 1. 
The switchboard will be noted in the back- 
ground with the various switches, am- 
meters, voltmeters and rheostat wheels, 
together with the storage battery end-cell 
switches, seen in the centre panel. The 
regulating storage battery plant consists 


of 275 elements having a maximum 


charge and discharge rate of 105 am- 
peres. 

This accumulator plant was installed 
when the mountain railroad to Saalburg 
was started. There are two boosters em- 
ployed with this plant, each of a capacity 
of sixty kilowatts, They were provided 


plying current for the Homburg-Saalburg 
Mountain Electric Railway at a potential 
of 600 volts. These last-mentioned units 
are very compact, thus saving a great deal 
of room, the total floor space being only 
twenty-four square metres for each set. 

The distribution of current for lighting 
and power purposes from the Homburg 
Electricity Works includes the supply of 
1,435 incandescent lamps of sixteen 
candle-power, 180 are lamps, equivalent 
to 1,810 incandescent lamps, and fifty- 
three motors, equivalent to 4,300 sixteen- 
candle-power lamps, also other apparatus 
requiring energy to the same extent as 
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950 sixteen-candle-power lamps, so that 
the total output for commercial light and 

wer of this installation is the equiva- 
lent of 21,595 lamps, ‘besides the traction 
service. 

The electric railway installation sup- 
plied from the Homburg electrical plant 
is divided into two sections; first, that 
portion connecting Homburg with Kir- 
dorf, Dornholzhausen and the Gothic 
House; second, the Dornholzhausen-Saal- 
burg Mountain Railway, which is four 
kilometres long and has a gradient of 
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of twenty-seven horse-power capacity. 
The Saalburg railway station is about 
200 metres higher than the station at 
Dornholzhausen, and the former is lo- 
cated in the centre of a loop of twenty 
metres radius, which makes a convenient 
means for turning the cars at the terminal 
station and doing away with the shunting 
or switching of the cars and their trailers. 
The overhead construction is very sub- 
stantial,iron poles being used, with single 
overhead trolley wires, the return current 
being conducted back to the power-house 
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Fluorine-Producing Apparatus 

Not long discovered, and lately only 
a scientific curiosity, fluorine has now 
become the subject of patents. An ap- 
paratus by Maurice Meslans, Paris, for 
the manufacture of this element, has a 
partition wholly of metal separating the 
anode and cathode cells, having openings 
through it below the normal level of the 
electrolyte. The partition is connected 
with the anode, and consists of a metal 
“having the property of forming on its 
surface a layer of insulating fluoride.” 











Fie, 2.—D1rEcT-CURRENT FLLYWHEEL, GENERATOR AND ENGINE SET, CENTRAL STATION, HOMBURG. 


1.18 which has to be overcome in a length 
of two kilometres. The line from Hom- 
burg to Dornholzhausen is six and one- 
half kilometres long and is equipped with 
seven motor cars and trailers, each of the 
former being supplied with two twenty- 
horse-power Lahmeyer railway motors. 
The gauge of this line is the same as the 
mountain road from Dornholzhausen to 
Saalburg, and the cars of the former line 
are capable of being operated upon the 
latter line, although the regular cars for 
the mountain road are heavier, eight of 
them heing equipped with two motors each 





through the track and buried conductors. 
The cars are well supplied with brakes, 
consisting of not only a mechanical brake 
but also an electric short-circuiting brake 
and a magnetic brake, so that the cars and 
their trailers may be brought to a stand- 
still even on the steepest grade without 
difficulty. 

The entire electrical system, including 
the Homburg Electricity Works and the 
Mountain Railroad, Homburg-Saalburg, 
has recently become the property of the 
“Actien - Gesellschaft Elektricitatswerk 
Homburg” with a capital of 1,250,000 
marks, : 


So intensely energetic a body as fluorine 
may find numerous uses, if the expense of 
the necessary platinum apparatus can be 
avoided, but it is not clear in the above 
patent of what other metal the partition, 
or even the cells, could be constructed. 

Consul Donaldson, of Managua, writes 
that the Nicaraguan Government has 
signed a contract (dated December 15 
last) with Mr. P. W. Chamberlain, an 
American engineer, to purchase 300 tons 
of steel rails and other fittings for the 
Atlantic Railroad, which the latter is con- 
structing, 
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Some Fine Government Installations. 

In the accompanying illustrations are 
excellently shown two recent installations 
which have been made for the United 
States Government, one in the Treasury 
Department at St. Louis, Mo., and one at 
Ellis Island, New York. 

The plant at St. Louis (Fig. 1) was 
installed in the basement of the Custom 
House and Post Office during April and 
May of 1901 and consists of four direct- 
coupled engines and generator sets. Two 
of the engines are 9 inches by 16 
inches by 14 inches, .tandem-compound, 
non-condensing McEwen type, and are 
directly coupled to 75-kilowatt, 250- 
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five direct-coupled engines and generator 
sets, all of the engines being of the tan- 
dem-compound type. Two engines, with 
cylinders 11 inches by 18 inches in diam- 
eter, at 16-inch stroke, are directly 
coupled to 100-kilowatt, 250-volt Thomp- 
son-Ryan generators. These engines are 
rated 170 horse-power with 125 pounds 
initial steam pressure when non-condens- 
ing. Another engine, 8 inches by 16 
inches, with 14-inch stroke, is direetly 
coupled to 75-kilowatt, 250-volt Thomp- 
son-Ryan generators, and is rated at 
125 horse-power, with 125 pounds ini- 
tial steam pressure and 26-inch vacu- 
The fifth engine, a 9-inch by 16- 


um. 





Fie.1.—Tae GENERATING SETS AT THE Post OFFICE AND Custom Hovss, St. Louis, Mo. 


volt Thompson-Ryan generators. The 
other two engines are of the 11-inch by 
12-inch McEwen simple type, directly 
coupled with 50-kilowatt, 250-volt Thomp- 
son-Ryan generators. The compound en- 
gines are rated at 120 horse-power at 
three-eighths cut-off in a high-pressure 
cylinder with 125 pounds initial steam 
pressure. The simple engines are rated at 
90 horse-power at one-quarter cut-off with 
125 pounds initial steam pressure. This 
plant furnishes all the current for light 
and power used in the government offices. 

The plant at the United States Emi- 
grant Station (Fig. 2) at Ellis Island, 
New York Harbor, was installed in April, 
1901, but was not put in operation until 
the fall of the same year, owing to the non- 
completeness of the plant in some other 


respects. This equipment is made up of 


inch, 14-inch stroke, is directly coupled 
with a 75-kilowatt, 250-volt Thompson- 
Ryan generator and is rated at 125 horse- 
power with 125 pounds initial steam 
pressure and no vacuum. This plant is 
used for lighting the immense buildings 
and houses of the Emigrant Station and 
for a number of other motors used in 
various places on the island. 

The specifications as to economies for 
the engines and the efficiencies for the 
generators were very severe and before 
shipment of any part of the contract from 
the factory a thorough test was conducted 
by the United States Government engi- 
neers to determine that the requirements 
of the contracts were adhered to. 

Both of these plants were installed by 
the Ridgway Dynamo and Engine Com- 
pany, Ridgway, Pa, 
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THE AUTOGRAPH OF DR. WILLIAN 
GILBERT.* 


BY DR. SILVANUS P. THOMPSON, F. R. 8. 


Until quite recently not one example 
of the handwriting of the father of the 
science of electricity, Dr. William Gil- 
bert, was known to exist. The manuscript 
of his famous “De Magnete,” printed in 
1600, has long ago perished. All his own 
collection of manuscripts, maps, minerals 
and magnets, together with his corre 
spondence with the learned men of 
Europe, was burned in the great fire of 
1666. The very spelling of his name was 
a matter of dispute and conjecture, for 
while many wrote it Gilberd, others 
spelled it Gilbert. It was printed as Gil- 
bert in his own lifetime in Blundevile’s 
“Theoriques of the Seven Planets,” in 
1602. Two at least of the copies now 
extant of “De Magnete” are presentation 
copies and bear inscriptions on the title 
page. That in the library of the Royal 
Institution has the words Ez dono 
auctoris, while that in the possession of 
Mr. C. I. Clarke, of New York, bears the 
record Dedit Guil: Gilbertus. Jo: Sher- 
wood propriis manibus. The latter is 
certainly not, and the former probably 
not, in Gilbert’s handwriting, though 
both have been conjectured to be his. The 
doubt has been set at rest by two dis- 
coveries. 

The first of these is a medical certili- 
cate preserved in His Majesty’s Record 
Office in London among the state papers. 
It runs thus: 

To the Right honourable Sir Francis Walsing- 
ham, Knight, Principal Secretary to her 
Majesty. 

Pleaseth it yo" Honno™ to be advertised That 
whereas wee are required by this Gent Mr. 
Hungait, to delyver our opinions as concerning 
the cause of his desire to travyl! beyonde thie 
seas, True it is that we have advised him there- 
unto as thinkinge his being for some tyme in 
hotte and drye Countryes will muche staye the 
wayt and fflux of his cold and RKhumatike dis 
eases, which by longe observation, both he and 
wee have founde, to abounde most when the 
weather is Colde and Intemperate, And thus 
most humblye taking our leaves we comit 
yo" Honno™ to the benediction of the Almightie, 
London this first of Februarye 1584. 

Yo" Honnor® most 
redely to comannde 
WiLLm GYLBERDE. 
LANCELOT BROWNE. 

This signature has been reproduced by 

photography, thus: 





*From the London Electrician, March 21, 
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Gilbert at that date was not yet ap- 
pointed physician to Queen Elizabeth nor 
president of the Royal College of Physi- 
cians. The Lancelot Browne, who also 
signed the certificate, succeeded Gilbert in 
the latter office in 1603. 

The second discovery has been made by 
Mr. R. F. Scott, Senior Bursar of St. 
John’s College, Cambridge, which office 
was held by Gilbert himself in 1570. The 
books of St. John’s College contain one or 
two entries in his hand on his admission 
to a fellowship and some college offices. 
Here he signs his name as Gylberd. 
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The American Street Railway 
Association. 

The executive committee is making 
every effort to make the exposition which 
will be held at the Light Guard Armory 
in conjunction with the twenty-first an- 
nual convention of the American Street 
Railway Association in Detroit, Mich., on 
Wednesday, Thursday and Friday, October 
8, 9 and 10, 1902, very successful, as the 
exhibits and displays of the supply men 
will be a most important part of the con- 
vention. 

The convention will be held in the 
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as promptly as possible and exhibitors 
notified of their location. Exhibits of like 
character will be grouped together and 
space will be assigned in the order of 
application. 

Thursday, the ninth, has been set apart 
by the executive committee for the ex- 
amination of exhibits. No sessions of the 
association will be held on that day, and 
no entertainments of any kind will be 
given by the local committee. The head- 
quarters of the association will be at the 
Cadillac Hotel. The annual dinner will 
be held Friday, October 10. The rail- 
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I have also searched Somerset House 
for the signature to his will, which was 
supposed to be an original document. It 
proves, however, to be only a copy, and in 
it the name is spelled both Gilberd and 
Gilbert. 

As Gilbert had correspondence with 
Sarpi and Sagredo, and other learned men 
on the Continent of Europe, it is proba- 
ble that letters of his may exist in the 
libraries of Continental universities. En- 
quiries lasting over fifteen years have, 
however, failed to elicit any evidence of 
their existence. 





armory, thus ensuring the attention of all 
delegates and visitors to the exhibits. The 
income from the sale of space will go to 
the American Street Railway Association. 
Applications for space should be made 
to John H. Fry, Detroit United Railway, 
No. 12 Woodward avenue, Detroit, Mich., 
chairman Committee on Exhibits, and 
it is earnestly requested that all exhibits 
shall be in place and all work finished by 
Tuesday evening, October 7, which is the 
evening prior to the opening of the con- 
vention. Space-should be applied for by 
August 1, and assignments will be made 


roads will sell tickets on the certificate 
plan, and it is suggested that certificates 
be delivered to the clerk the first day of 
the convention, when registering. They 
will be signed, vised and ready on Thurs- 
day, October 9. 

The executive committee has found the 
Detroit friends so enthusiastic as to the 
coming meeting, and so hospitable in their 
greeting that success is assured. The loca- 
tion is central and easily accessible, and 
from enquiries and information already 
received an unusually large attendance 
seems guaranteed. 
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The Electrically Driven Equipment of 
a Modern Electrotyping Plant. 


Probably one of the most useful adapta- 
tions of small motors for driving ma- 
chinery in which almost every range of 
service, from light strains with great speed 
to comparatively few revolutions of great 
pressure, is exemplified in the application 
of this form of motive power to the de- 
vices which are used in the electrotyping 
art. While the use of depositing dynamos 
is not a new story, the application of 
motors for driving the working mechan- 
isms of electrotypers’ machinery is of 
comparatively recent origin. 

In an electrotyping establishment the 
work to be done presents considerations 
which place it apart from most factory 
regulations. A large portion of the ma- 
chinery is worked only intermittently, at 
times running for several days continu- 
ously and then being shut down for as 
many days at a time. With the old sys- 
tem of belts and shafting it was the usual 
practice to simply throw the belt on to a 
dead pulley and still keep up as large a 
pressure of horse-power in the engine- 
room, with no useful performance of work, 
as when the plant was working to its full 
capacity. The machines used in this serv- 
ice are of a number of. types, and a plant 
of any considerable size once required a 
great amount of shafting, counter-shaft- 
ing, belts and pulleys. The saving in this 
equipment of such a plant by using di- 
rectly coupled electric motors is con- 
siderable. 

The well-known publishers, Street & 
Smith, of New York city, have recently 
had installed a complete equipment of 
electrically driven electrotyping apparatus. 
This plant was supplied by the F. Wesel 
Manufacturing Company, of New York 
city, the motors all being of the Lundell 
type. With the exception of a plant in- 
stalled by the printing department of the 
New York Life Insurance Company, 
under the supervision of its superintend- 
ent, Mr. W. H. Van Wart, which, it is 
believed, was the first electrically driven 
electrotyping plant ever installed, the 
Street & Smith plant is the first in New 
York city. An exception might be made 
of a special electrotyping plant operated 
by the New York Herald, but the Herald 
plant has a limited number of machines 
which are used for producing a special 
class of work. Only a few of the different 
classes of machines which are operated by 
the electric motors in the Street & Smith 
plant are illustrated. These are selected 
because in each instance a severe and ex- 
acting service is required of the motive 
power connected with it. 
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Fig. 1 is an electrotypers’ toggle-power 
moulding press. This is operated by a 
two-horse-power compound-wound motor. 
A specially designed device is mounted at 
a convenient place for the moulder to 
reach, which automatically reverses the 
motor when the necessary depth of im- 
pression has been reached, as indicated on 
the pressure gauge of the machine. The 
motor on this machine is required to start, 
gain speed very rapidly, reach a very high 

















Fie. 1.—To@GLe-POWER MOULDING PRESS. 


condition of load, be reversed and come 
to a stop in a very short period. There is 
also an automatic device which prevents 
the operator from running the motor in 
the wrong direction. The whole forms 
one of the most ingenious applications 
that has been used in this class of ma- 
chinery. At the moment when the maxi- 
mum pressure is exerted by this press it 
has been found by tests that a load of 
sixteen horse-power is developed, but this 
is maintained for only a few seconds. 
Tests on similar machines, which have 
been installed and driven by this same 
class of motor, used by Harper & Brothers, 
New York, and the Colliery Engineer 
Company, of Scranton, Pa., have shown 
this to be the case with practically every 
application of power. 

Fig. 2 represents a screw-driven power 
metal-shaving machine for shaving the 
backs of plates smoothly to the gauged 
height to print from. As a plant of this 
description performs work which ranges 
from very small to very large surfaces, it 
is necessary to have a considerable range 
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of operation for the planing device. In 
this machine the motor is furnished with 
an automatic reversing rheostat, and the 
operator having started the machine does 
not touch the starting box until the whole 
operation of shaving has been completed. 
An interesting feature in connection with 
this machine is that the shaving head may 
be automatically reversed at any point on 
the line of travel, so that while a full- 
sized plate is to be shaved, requiring the 
full travel of the planing device, a plate 
one-half or one-quarter the size may be 
worked with great convenience. When 
machines of this class are driven by a belt 
the operator has to reverse the machine by 
a belt-shifter. This is one of the most 
satisfactory uses in connection with elec- 
trotyping machinery to which the electric 
motor has been applied. 

An ideal application of a motor is 
found in connection with the routing 
machine, which is shown in Fig..3. The 
armature of the motor is specially wound 
on a shaft which is coupled to the base of 
the pedestal, as is excellently shown in the 
illustration. The starting boxes and 
speed controllers on this machine are 
operated entirely by a treadle. The oper- 
ation of this machine requires that both 
hands be in constant and careful service, 
and the starting, stopping and regulating 
of the speed must be done by the foot. 
This is a very delicate machine, develop- 
ing a speed by a succession of cone gear- 

















Fie. 2.—ScrREw-DRIVEN METAL-SHAVING 
MACHINE. 


ings, on the cutting tool of from 14,000 
to 20,000 revolutions per minute, routing 
copper and zinc, the cutting tools ranging 
from one-thirty-second of an inch to 
three-quarters of an inch. 

Fig. 4 shows a small-size roughing or 
planing machine. This is another very 
interesting application of a motor. As is 
excellently shown in the engraving the 
motor on one side is used to drive a belt 
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and on the other a pinion makes contact 
with a gear-wheel, the requirements of 
this machine being such that two widely 
different variations of speed be secured. 
A powerful arm which is connected to the 
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is the largest electrotyping plant in the 
world. Since that time several hundreds 
of motors in connection with electrotyping 
machinery have been installed in plants in 
different parts of the United States and 














Fic. 3.—SHow1nae ARMATURE SHAFT OF Motor CouPLED To DrivinG PEDESTAL OF 
Routine MacatIne. 


rim of a large wheel which is fastened on 
the same shaft as the pulley driven by the 
belt side is caused to rapidly travel across 
the back of the plate carrying the cutting 
tool which skips off or grooves the plate, 
the planing operation being finished by 
the machine illustrated in Fig. 2. At the 
same time and in step with the movement 
which carries the skip or cutting tool back 
and forth across the plate, a lateral move- 
ment is effected by the bed of the metal 
which carries the plate a point further at 
the end of each travel of the skip, so that 
a new surface is presented to each con- 
tact with the cutting tool. The move- 
ment of the cutting tool is very rapid, the 
lateral movement of the bed being com- 
paratively slow. 

In this plant there are in all thirty-two 
motors, ranging from a seven and one- 
half horse-power, which operates a four 
to six-volt No. 4 World Depositing Dy- 
namo, down to a one-half horse-power 
motor which operates a jig-saw, drill and 
saw sharpener in one combination. This 
is a very ingenious and interesting appli- 
cation. 

It is now five years since the F. Wesel 
Manufacturing Company installed its first 
electrotyping plant operated by electric 
motors. This plant was purchased by the 
Galvanoplastik Company, of Berlin, and 


in the far countries, in China and in the 
Philippines. It is a peculiar fact that 
while there have been complaints in re- 
gard to the electrotyping machinery, there 

















Fie. 4.—Ssowine Prnion AND BELT CONNEC- 
TION ON SMALL 81zE RovuaHine MACHINE. 


has never been registered a single claim 
for lack of efficiency or complaint in re- 
gard to the motors. This experience is 
particularly gratifying in regard to the 
reliability of electric motors, as it must 
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be considered that these motors are placed 
in almost every instance under the care 
of people who are almost wholly, if not 
totally, inexperienced in the use of electric 
machinery of any description. 

Another disadvantage which is found 
in applying electric motors for this class 
of service is that in an electrotyping plant 
graphite 1s used in great abundance, the 
atmosphere near the machine being filled 
at all times by a fine graphite dust. Then 
again there is constantly during the oper- 
ation of almost every type of machine de- 
signed for electrotyping work a shower of 
small pieces of copper and zinc and bits 
of wood flying about. It is always neces- 
sary in installing motors for this class of 
work to use an enclosed or semi-enclosed 
type, and sometimes it is necessary to en- 
close the whole working unit in special 
boxes. 


eee 
Electrical Convention in the South. 

The Southwestern Gas, Electric and 
Street Railway Association will hold its 
fourth annual meeting in the city of 
San Antonio, Tex., April 18 to 21 in- 
clusive. Both the business and social sides 
of the meeting are being carefully looked 
after, and San Antonio, with its known 
hospitality, and with Colonel E. H. Jen- 
kins as host, will make this meeting of the 
association a very gratifying success. A 
good business programme has been ar- 
ranged, and the entertainment features 
will embrace the most enjoyable which 
have yet been introduced. Special rail- 
road rates have been secured to San 
Antonio, all roads selling round-trip 
tickets on the seventeenth for trains ar- 
riving at San Antonio on the morning of 
the eighteenth, at the rate of one fare 
plus ten per cent. The secretary is Mr. 
T. H. Stuart. 


Electrolytic Works in Italy. 

A company with a capital of about 
£44,000 has just been formed at Milan 
for the electrolytic manufacture of caustic 
soda and of calcium chloride. These two 
products have up to the present been im- 
ported into Italy. The works of the new 
company will be situated at Varallo, where 
some 600 horse-power will be obtained 
from the River Sesia. The company ex- 
pects with 350 working days of twenty- 
four hours to produce some 2,359 tons of 
calcium chloride solution and 2,880 tons 
of caustic soda solution. This will require 
about 1,806 tons of sodium chloride and 
1,216 tons of quicklime. The estimate of 
the income and cost shows an annual profit 
of fourteen per cent. It has not been 
stated whether the water power is subject 
to an annual rental. 
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GIVING CONCISELY THE SUBSTANCE OF IMPORTANT PAPERS IN THE SCIENTIFIC, ELECTRICAL 
AND ENGINEERING PRESS OF THE WORLD. 


HE following paragraphs give, in 
7 condensed form, the substance of 
the principal articles appearing in 

the engineering and scientific press of this 
They 
simply the gist of the article in each case, 


and other countries. represent 
having been compiled and abstracted from 
the original sources, to which credit is 
given. The journals read for the prepara- 
tion of these abstracts are the principal 
publications in the English, French, Ger- 
man, Danish, Spanish, Italian and Portu- 
guese languages. These reviews of the 
technical press will appear regularly in 
the ELEcTRICAL REVIEW. 





The Industries of Sweden. 


Statistics for the year 1900, published 
by the Swedish College of Commerce, 
show the value of the produce of Swedish 
industry for that year, not including min- 
ing, to have been $290,000,000. Of this 
amount engineering and machinery works 
produced $14,500,000 and electrical works 
$2,500,000. The profits upon which taxes 
are collected, which are probably less than 
the total net profits, amounted to over 
seven per cent of the value of the output. 
—Engineering (London), March 14. 
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Norwegian Expedition to the Magnetic 
Pole. 


During the spring of 1903. Mr. Roald 
Amundsen will lead an expedition from 
Norway to the west coast of Boothia Felix 
in an attempi to relocate the north mag- 
netic pole. His expedition will be 
equipped for four years and will carry 
elaborate magnetic instruments, built 
under the superintendency of Professors 
Neumayer, of the German Navy, and 
Chree, of the Kew Observatory. Most in- 
teresting and valuable results are expected 
to follow.—Terrestrial Magnetism (Cin- 
cinnati), March. 


a 
The Iron Arc in Therapeutics. 
MM. A. Broca and A. Chatin have ex- 
perimented on the are between iron elec- 
trodes for use in photo-therapeutics. The 


peculiarity of this arc is that the crater 
is not very luminous and the chief lumi- 
nosity comes from the are itself. The 
actinic rays are of great intensity as com- 
pared with the heat rays. This property 
makes it possible to use the are within 
four inches of the diseased surface, even 
when the current is as heavy as twenty 
amperes at thirty-five volts, without in- 
terposing any cooling medium. In cases 
of lupus an exposure of fifteen minutes 
produced a marked effect. Twenty-four 
hours after exposure the healthy skin was 
found not to have been attacked, but the 
diseased parts were found profoundly 
altered and benefited—Comptes Rendus 
(Paris), March 3. 


al 


The Influence of the Moon on the Aurora 
and Thunder-Storms. 


An interesting abstract from Danish 
papers of the work of Professors Ekholm 
and Arrhenius shows the existence of a 
monthly variation in the fall of atmos- 
pheric potential according to the moon’s 
revolution period. The aurora appears 
to have a well-defined periodic variation 
with a maximum at new moon and a 
minimum at full moon. The material for 
the investigation consisted of observations 
on the aurora in Sweden, Norway, Ice- 
land, Greenland, the north of Canada and 
in the southern hemisphere. Elaborate 
calculations were made to eliminate the 
effect of the moon’s light. The result 
showed a ‘pronounced variation of the 
aurora with the declination of the moon 
in the northern hemisphere.—Terrestrial 
Magnetism (Cincinnati), March. 

a 
Earth Currents. 

Herr E. Jar describes the results of a 
long series of researches upon telluric 
currents by means of electrodes buried in 
the ground and the conclusion reached 
from them. With metallic plates of the 
same metal he has concluded that two 
plates of equal dimensions, placed in the 
magnetic meridian so that the north plate 
is the deeper of the two, will show a dif- 
ference in potential that is constant for 
such a condition. If the southward plate 
is the deeper the direction. of the current 


is inverted. To give an idea of the mag- 
nitude of the phenomena observed, the 
author states that for distances of about 
300 metres, plates of one by two metres 
in size buried at a depth of from one to 
five metres showed a variation in tension 
of from one to fifty millivolts. The in- 
tensity of the current in the conductor 
connecting the two is exceedingly variable, 
and observations on it can only be made 
at exceptional moments.—Elektrotech- 
nische Zeitschrift (Berlin), March 6. 
# 

Crystallization under Electrostatic Stress. 

Interesting negative results have been 
obtained by Mr. P. R. Heyl in experi- 
ments to discover the effect of an electro- 
static field upon the formation of crys- 
tals. A shallow glass dish with a flat 
bottom was placed upon a sheet of tin-foil. 
Within this raised, about 5 mm. from the 
bottom, was a similar but smaller dish. 
This. rested on a glass rod laid in the 
larger dish. The inside of the bottom of 
the smaller dish was coated with tin-foil. 
The two tin-foil sheets were connected to 
the terminals of an induction coil or of 
a powerful influence machine. The solu- 
tion under experiment was poured be- 
tween the dishes after the electrostatic 
stress had been started. Two solutions 
were used, sulphur in carbon bisulphide 
and a hot saturated solution of mercuric 
iodide in alcohol. No change in the 
angles or arrangement of the crystals was 
noticed, and the author concluded that 
the molecular forces in the electrostatic 
field were not comparable with those 
called into play by crystalline attraction. 
—Physical Review (London), February. 


cal 


Temperature Variation of Electrical 
Resistance. 


A paper by Mr. W. Williams before 
the Physical Society brings qut some in- 
teresting results concerning the tempera- 
ture variation of electrical resistance of 
pure metals and alloys. An attempt is 


made to correlate the periodic variation 
which pure metals exhibit with regard to 
their atomic weights, chemical valencies, 
melting points and electrical resistance. 
If m is the chemical valency, V the atomic 
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volume, @ the absolute temperature, ‘I’ 
the absolute melting point, and C, or V4 
a+, the constant of Picket’s law, then 
o& = “ where a is the specific resistance 
at 0° C. This relation holds good for 
most of the metals, but fails for gold, tin, 
aluminum and indium, and also for the 
metals of the iron group. The tempera- 
ture resistance coefficients of pure metals 
m and the 
author deduces an expression for the 
change of resistance with temperature 
which holds approximately for many 
metals. Simple expressions are obtained 
also for the average increase per degree 
of the specific heat of metals and for 
the ratio between the specific resistances 
of solid and liquid metals at the tempera- 
ture of melting—Paper before the Phys- 
ical Society (London), March 14. 
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are not precisely equal to; 


Condensers in Practical Work. 

An interesting discussion on the subject 
of condensers for reducing the bad power- 
factor.of long-transmission lines forms the 
subject of an editorial article in an Italian 
contemporary. The results of experiments 
on 8,300-volt service installations at Paris 
were utterly to destroy condensers that 
could carry 8,000 volts mean effective 
pressure in the laboratory. The con- 
clusion is reached that the price of con- 
densers should not be greater than $10 
per kilowatt capacity. Applying the 
author’s conclusion to a transmission line 
between Bussoleno and Turin, in Italy, 
he shows that a condenser of 17.4 micro- 
farads capacity would be enabled cn this 
line to save 55.5 kilowatts of energy. The 
conclusion that he arrives at finally is 
that, under ordinary circumstances, the 
energy saved as effective and disposable 
power will not cost more than $4 per year 
per kilowatt. Whether or not the intro- 
duction of condensers on transmission 
lines for this purpose will not result in 
resonance and other effects producing a 
bad effect on cables and leading to the 
destruction of condensers can only be de- 
termined by experiment. No mention is 
made of dynamic conductors or of the use 
of synchronous machines running over- 
excited.—L’ Hlettricita (Milan), March 
16. 

a 
The New Jungfrau Locomotive. 

The design of the new electric loco- 
motive for the Jungfrau Railway differs 
considerably from that of the locomotives 
first employed. The new machine is fitted 
with two six-pole three-phase motors, 
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each weighing 4,620 pounds, which are 
supplied with current at from 450 to 550 
volts at thirty-eight cycles. Each machine 
runs at 750 revolutions per minute and 
develops 120 horse-power. After three 
hours’ work at full load the temperature 
rises only seventy-seven degrees Fahren- 
heit above that of the surrounding air. 
Current taken when running light is 
twenty-five amperes at 500 volts. The 
maximum current is 800 amperes at the 
same pressure. The energy developed is 
transmitted from a worm gear through 
a pinion which runs in a counter gear 
upon the driving axle. The ratio of gear- 
ing is such that at normal speed the loco- 
motive travels 4.8 miles per hour. To one 
of the motors is coupled direct a small 
six-pole direct-current dynamé develop- 
ing 150 amperes at twenty-five volts. . The 
current produced is sent through the field- 
winding of the main motors when descend- 
ing the incline, the motors thus becoming 
ordinary three-phase generators. The 
locomotive was built by the Schweizer- 
ische Lokomotiv und. Maschinenfabrik, 
of Winterthur, Switzerland.—Mechanical 
Engineer (London), March 22. 
2 

The British National Physical'Laboratory. 

A description of the new Physical 
Laboratory at Bushy House, England, is 
given in the British electrical papers. 
Practically the whole of the ground floor 
and the basements of the large and sub- 
stantial building have been equipped as 
laboratories, while the numerous rooms 
enable the various classes of work to be 
kept distinct. A power-house and en- 
gineering laboratory have been erected 
in a group of buildings about 100 yards 
from the main buildings. Here will be 
made strength of materials tests and, 
probably, commercial tests of magnetic 
properties of iron. The power and light 
equipment of the institution is obtained 
from a sixty-kuowatt steam turbine unit 
and a large battery of accumulators has 
been installed. A gas engine coupled to a 
Parker dynamo is used as a reserve plant. 
The storage batteries are in three groups, 
one in the power-house, one in the main 
building, for testing the circuits, and a 
smaller battery in the laboratory devoted 
to thermometry, which is used for heating 
electric heaters and furnaces. The switch- 
board combinations for the batteries are 
very elaborate, giving a large number of 
different arrangements. In the main 
building there are two distinct systems of 
wiring. The electric light circuits are 
run in concentric cables so as to avoid any 
interference with testing instruments. 
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The other wiring system is for test pur- 
poses, all of these wires being of bare 
copper supported in sight on porcelain in- 
sulators. In this laboratory are pre- 
served the historical standards of the 
British association. An elaborate Lorenz 
apparatus is about to be erected. The 
thermometry laboratory is extremely well 
fitted for its purpose. Electric furnaces 
or ovens are employed for high tempera- 
tures up to 1,400 degrees centigrade. A 
photometric laboratory will be equipped 
in the future—The Electrical Engineer 
(London), March 21. 

2 
Direct-Current Power Transmission from 

St. Maurice to Lausanne. 

Signor E. Bignami describes an inter- 
esting plant on the Thury system which 
has been put in between St. Maurice and 
Lausanne, in Switzerland. The munici- 
pality of Lausanne owns a water-power 
of some ten to fifteen thousand -horse- 
power, fifty-six kilometres (34.7 miles) 
distant from the city and has installed a 
plant on the direct-current Thury system 
to utilize it. Estimates showed that the 
saving on the total first cost of the plant 
over a three-phase installation would be 
640,000 francs. The generating station 
contains at present five 1,000-horse-power 
turbines, each driving two dynamos giv- 
ing a constant current of 150 amperes 
with a maximum pressure of 4,600 volts. 
At full load the total output of the pres- 
ent plant is 150 amperes at 23,000 volts. 
The switchboard is of extreme simplicity, 
consisting for the most part of short- 
circuiting switches by which the ma- 
chines are cut in or out. The transmis- 
sion line is put up on double bell insu- 
lators guaranteed at 50,000 volts. One 
400-horse-power motor is cut into the line 
in the middle of its length. At the re- 
ceiving station motors of 400 horse-power 
are used, the installation at present com- 
prising five. These machines take 150 
amperes and up to 2,150 volts. The speed 
regulation of the motors is accomplished 
by shunting their magnetic fields and 
adjusting their brushes. Three of these 
motors directly drive three-phase alter- 
nators for the distribution of electric 
power and light in the city of Lausanne 
and its suburbs. Another one of these 
motors drives dynamos giving power for 
the electric railway system of the town. 
A large number of lightning arresters of 
the usual “horn” type are used on the 
line. The success of the first installation 
is so marked that additional apparatus 
will be put down immediately —L’Elet- 
tricita (Milan), March 16. 
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The American Electrochemical Society. 


The Organization Meeting and First General Meeting of the New Body for the Advancement of 
Electrochemical Engineering, Research and Science, at Philadelphia. 


T PHILADELPHIA on April 3, 4 

A and 5, 1902, there was inaugu- 

rated the American Electrochem- 

ical Society which bids fair to become one 

of the most important scientific and en- 
gineering societies in the country. 

The movement for the organization of 
the society grew out of the interest in 
electrochemical subjects taken by a num- 
ber of gentlemen residing in and about 
Philadelphia, and who considered that in 
time there might be formed, around the 
semi-social gatherings in which they took 
part, the nucleus of an important society 
for advancing the interests of electro- 
chemists. A call for a formation meeting 
was issued some weeks ago and mailed to 
the members of the American Institute 
of Electrical Engineers, and of the Ameri- 
can Chemical Society,and to other persons 
who were thought likely to be interested 
in the formation of the new body. The 
responses received were numerous and sat- 
isfactory. It was determined that the first 
meeting should be held in Philadelphia, 
on the evening of April 3, and that such 
members as chose to meet earlier on that 
day should be conducted to various points 
of professional and other interest in the 
city. 

On the afternoon of April 3 there as- 
sembled at the Colonnade Hotel about 
seventy-five gentlemen who desired to be- 
come members. These were escorted to 
the works of Harrison Brothers & Com- 
pany, Incorporated, a concern which is 
a large manufacturer of chemicals and 
paints. Here there was shown some ex- 
ceedingly interesting operations of an 
electrochemical character which are car- 
ried out upon the designs of Mr. J. D. 
Darling. The process of manufacturing 
nitric acid and metallic sodium from the 
electrolysis of fused sodium nitrate was 
shown in operation. The cells used for 
this reduction consist of a cylindrical 
chamber in which is a porous vessel made 
of wire gauze and a magnesia cement, the 
cathode being inserted in this inner com- 
partment. Both anode and cathode are 
of iron. Current at a pressure of fourteen 
volts is used in the furnaces, the sodium 
nitrate being fused in crucibles and 
poured in in a liquid condition. . Metallic 
sodium gathers in the inner compartment 
and is taken out from time to time by 
means of a spoon, the melted metal being 
poured into cans containing paraffin. It 











finds its way to the bottom of the melted 
paraffin which protects it from oxidation. 
The nitrous fumes rising at the anode are 
piped to a system of clay tanks and vessels 
where they are converted into nitric acid 
in the usual way. At the same works 
Mr. Darling is also manufacturing cyan- 
ide of sodium by means of a process of 
which the details are not made public. 
Here also were seen a number of interest- 
ing primary batteries, the cells giving an 
electro-motive force of two and one-half 
volts each. These cells are constructed 
of a cylinder of amalgamated zinc and the 
positive plate of lead peroxide supported 
upon a lead grid. The electrolyte is di- 
luted sulphuric acid. In the evening a 
dinner was given by the reception com- 
mittee at the Manufacturers’ Club, after 
which the formal meeting for organiza- 
tion was held. 

Professor J. W. Richards, of Lehigh 
University, was made temporary chair- 
man and Mr. Carl Hering temporary sec- 
retary. .The report of the committee of 
the preliminary organization, which had 
sent out the announcements and invita- 
tions, showed that 337 persons had ap- 
plied for membership, these representing 
thirty-six states and eight foreign coun- 
tries, including Australia. New York, 
Pennsylvania and Massachusetts had the 
largest representation, in the order given. 
The first business to be considered was the 
name of the society. There was a short 
and somewhat amusing debate as to 
whether the word “electrochemical” should 
be spelled with or without a hyphen, but by 
a somewhat narrow majority it was de- 
cided finally that the name of the society 
should be “American Electrochemical So- 
ciety.” The election of officers was then 
proceeded with and the name of Professor 
J. W. Richards was placed in nomination 
for the first president of the society by Mr. 
H. B. Coho. Professor Richards was 
elected by acclamation and, after a short 
speech of thanks, he took the chair as its 
permanent occupant. A committee of 
nominations was then appointed to select 
nominees for vice-presidents, a board of 
managers, a secretary and a treasurer. The 
nominations of this committee were 
elected, as follows: Dr. C. E. Doremus, 
New York; Professor W. D. Bancroft, 
Ithaca, N. Y.; Professor H. S. Carhart, 
Ann Harbor, Mich.; Mr. C. M. Hall, 
Niagara Falls; Professor Louis Kahlen- 


berg, Madison, Wis.; Mr. W. R. Whitney, 
Schenectady, N. Y. 

Managers, Messrs. Carl Hering, Phila- 
delphia; E. G. Acheson, Niagara Falls; 
Dr. E. F. Roeber, Philadelphia; Mr. C. 0. 
Mailloux, New York; Mr. Edward Weston, 
Newark, N. J.; Dr. Samuel Sheldon, 
Brooklyn, N. Y.; Mr. W. D. Weaver, New 
York, and Lieutenant-Colonel Samuel 
Reber, U. S. A., Washington, D. C. 

Mr. C. J. ‘Reed, of Philadelphia, was 
chosen secretary and Mr. Pedro G. Salom, 
of Philadelphia, treasurer. 

The constitution was then taken up and 
the draft of the proposed instrument was 
read and discussed at some length. It 
was finally decided that the meeting 
should express its view as to the plan and 
scope of each section, leaving the ques- 
tion of the language of the constitution to 
the board of directors, consisting of all of 
the officers and managers named above. 
In general the constitution resembles that 
of the American Institute of Electrical 
Engineers, except that there is, for the 
present, only one class of members. Dues 
are fixed at five dollars per year. The 
questions of meetings, etc., are left to be 
determined by the board of directors of 
which an executive committee will bear 
the brunt of the work. The meeting re- 
ferred the question of printing the trans- 
actions of this occasion to the board of 
directors with a recommendation that 
they be printed. 

The two sessions of the meetings for 
the reading and discussion of papers were 
held in class-rooms in the chemical labora- 
tory of the University of Pennsylvania 
through the courtesy of that institution. 
The first meeting was held on Friday, 
April 4. 

President J. W. Richards presented a 
paper entitled “A University Course in 
Electrochemistry.” In this paper he de- 
scribed at length the courses and methods © 
of study which, in his opinion, constitute 
an ideal course for an electrochemical 
student. The paper was discussed by 
Professors Bancroft and Burgess,.and was 
well received. 

Mr. Clarence L. Collins, 2d, of Niagara 
Falls, read an interesting paper on “Elec- 
trodes,” and exhibited a number of 
specimens of graphite electrodes manu- 
factured by the Acheson process. The 
discussion of Mr. Collins’s paper was very 
interesting and was generally partici- 
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pated in, a number of questions being 
asked and answered concerning the dura- 
bility and operation of graphite electrodes 
under various conditions. 

A highly technical paper entitled “A 
Note on the Gladstone-Tribe Couple” was 
presented by Professor W. D. Bancroft. 
This couple consists of a zinc strip upon 
which is electrolytically deposited a film 
of copper, and such strips have been 
found reagents of considerable value in 
synthetic chemistry. 

The next paper presented was one that 
created no small degree of comment. It 
was by Mr. C. J. Reed, of Philadelphia, 
and was entitled “The Nascent State.” 
Mr. Reed vigorously attacked the ancient 
dogma of the nascent state and elaborated 
his reasons for believing that what chem- 
ists had hitherto conceived to be some 
peculiarity of substances newly breaking 
away from the bonds that had held them 
in chemical union was an electrochemical 
phenomenon. These were set forth with 
great clearness and at some length. The 
discussion of Mr. Reed’s paper was long 
and general, as the question is one of the 
deepest interest and underlies some of the 
fundamental structure of chemical theory. 

Dr. P. G. Salom then read an instruc- 
tive paper describing a process for the 
electrolytic reduction of lead by a method 
as now practised at Niagara Falls. He 
also exhibited samples of the lead pro- 
duced and of various salts and pigments 
made from it. 

Mr. Titus Ulke then read an important 
paper entitled “The Refining of the Com- 
posite Metals,” in which he set forth at 
length a new method for the electrolytic 
separation of nickel and copper from 
matter containing these metals. After 
this paper an adjournment was taken to 
Houston Hall, the beautiful students’ 
club-house of the University of Pennsyl- 
vania, where the university authorities 
had provided a luncheon for the society. 

Immediately after luncheon the after- 
noon session was called and was opened 
by a paper by Professor H. 8. Carhart, 
entitled “A Novel Concentration Cell.” 
This paper proved to be one of the most 
interesting that had been presented. In 
experimenting with concentration cells, 
Professor Carhart had discovered that a 
cell using nickel electrodes in a solution 
of nickel sulphate gave an electro-motive 
force opposite to that which the currently 
believed theory indicates. In seeking an 
explanation for this curious phenomena, 
he had concluded that the potential dif- 
ference generated in such cells is electro- 
thermal in character. The discussion 
which followed was lively and interesting, 
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since these phenomena are hard to recon- 
cile with the widely accepted theory of 
the electrolytic dissociation. 

Mr. Edward H. Taylor described briefly 
and very interestingly his new method of 
manufacturing carbon bisulphide in the 
electric furnace. This process was de- 
scribed and illustrated in the ELEcTRICAL 
Review for February 1, 1902. The paper 
was received with hearty applause. 

Other papers read at this session and 
also on the following day were as follows: 


Professor Louis Kahlenberg, Ph. D., 
University of Wisconsin, Madison, Wis. : 
“Current Electrochemical Theories.” 





JOsEPH WILLIAM RICHARDS, PRESIDENT OF THE 
AMERICAN ELECTROCHEMICAL SOCIETY. 


Joseph William Richards was born in Oldbury, Eng- 
land, Jaly 29, 1864. Coming to this country at an a7 
age, he was educated in the Philadelphia High School, 
aud graduated subsequently from the Lehigh Univer- 
sity, chemical course. He studied in Heidelberg and 
Freiberg, Germany, and now holds the degree of A. M. 
and Ph. D. He was a member of the United States 
Assay Commission in 1897, was made president of the 
chemical section of the Franklin Institute in the same 
year, and was the representative of that Institute to 
the International Geol gical Congress in Russia in 
1897. He has written many contributions to the tech- 
nical and scientific press, and has enjoyed a large 
ne sa as a legal expert in metallurgical cases. 

ofessor Richards at present fills the chair of Metal- 
lurgy and Mineralogy in Lehigh University. 


Herbert H. Dow, Midland, Mich.: “A 
Zinc-Bromine Storage Battery.” 

N. S. Keith, Ph. D., New York city: 
“Continuous Electrolysis of Solutions of 
Metals.” 

Samuel S. Sadtler, Philadelphia, Pa.: 
“A Method of Electrolytic Production of 
Zine from Its Ores.” 

Professor C. F. Burgess, University of 
Wisconsin, and Carl Hambuechen, Madi- 
son, Wis.: “The Electrolytic - Rectifier.” 

Herman Schlundt, Ph. D., Madison, 
Wis.: “On the Relative Speed of the Ions 
in Solutions of Silver Nitrate in Pyridine 
and Aceto-Nitrile.” 

Carl Hering, Philadelphia, Pa.: “Fall 
of Potential in Electrolytes.” 

Chas. E. Acker, Niagara Falls, N. Y.: 
“Caustic Alkalies and Chlorine by the 
Dry Electrolytic Process.” 

Konrad Norden, Ph. D., New York 
city: “On a New Type of Electrolytic 
Meter.” 
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Woolsey McA. Johnson, Hartford, Ct.: 
“The Reversible Copper Oxide Plate.” 

E. F. Roeber, Ph. D., Philadelphia, 
Pa.: “A Thermodynamical Note on the 
Theory of the Edison Battery.” 

Professor Jos. W. Richards, Ph. D., 
Lehigh University, Bethlehem, Pa.: 
“Electrolysis of an Aqueous Solution by 
Alternating Current.” 

Arvid Reuterdahl, Providence, R. I.: 
“The Atom of Electrochemistry.” 


An informal reception was-held on Fri- 
day evening, April 4, at the Manufact- 
urers’ Club, and on Saturday afternoon a 
special train was taken to South Beth- 
lehem, Pa., where the immense works of 
the Bethlehem Steel Company were vis- 
ited, as were those of the Lehigh Zinc 
Works. The grounds and buildings of 
the Lehigh University were also inspected. 

Among those present were the follow- 
ing: 

C. J. Reed, Philadelphia, Pa.; Pedro G. 
Salom, Philadelphia, Pa.; Charles A. Dore- 
mus, New York city; W. D. Bancroft, Ithaca, 
N. Y.; Carl Hering, Philadelphia, Pa.; 
Samuel P. Sadtler, Philadelphia, Pa.; J. D. 
Darling, Philadelphia, Pa.; Wm. H. Wahl, 
Philadelphia, Pa.; E. F. Roeber, Phila- 
delphia, Pa.; J. W. Richards, Bethlehem, 
Pa.; Woolsey McA. Johnson, Hartford, Ct.; 
W. D. Weaver, New York city; David H. 
Browne, Cleveland, Ohio; Arvid Reuterdahl, 
Providence, R. I.; Charles E. Lockwood, 
New York city; J. S. Granberg, New York 
city; Henry Howard, Boston, Mass.; N. S. 
Keith, New York city; Walter H. Hart, 
Philadelphia, Pa.; C. F. Burgess, Madison, 
Wis.; Chas. T. Child, New York city; C. W. 
Roepper, Philadelphia, Pa.; Alois von 
Isakovics, New York city; E. H. Mullin, 
New York city; C. M. Norman, Philadelphia, 
Pa.; Lawrence Addicks, Perth Amboy, 
N. J.; Hewey J. Skinner, Philadelphia, Pa.; 
Norman Dodge, Philadelphia, Pa.; J. C. 
Heckman, Buffalo, N. Y.; C. L. Collins, 2d, 
Niagara Falls, N. Y.; D. Foersterling, Perth 
Amboy, N. J.; Geo. Fred. Brindley, 
Niagara Falls, N. Y.; George M. Howard, 
Philadelphia, Pa.; E. F. Pegg, Phila- 
delphia, Pa.; Hugh Rodman, Philadelphia, 
Pa.; Titus Ulke, Sault Ste. Marie, Ontario; 
Edward W. Smith, Philadelphia, Pa.; 
Chas. S. Doggett, Niagara Falls, N. Y.; 
Chas. E. Acker, Niagara Falls, N. y.; Albert 
W. Smith, Cleveland, Ohio; Joseph W. Har- 
ris, Ashbourne, Pa.; Clinton Paul Town- 
send, Washington, D. C.; Herbert W. Dow, 
Midland, Mich.; Henry G. Morris, Phila- 
delphia, Pa.; Adolph G. Rosengarten, Phila- 
delphia, Pa.; Otto Luthy, Philadelphia, Pa.; 
Samuel S. Sadtler, Philadelphia, Pa.; Cecil 
P. Poole, New York city; Edward R. Tay- 
lor, Penn Yan, N. Y.; E. J. Hutchinson, 
Cincinnati, Ohio; E. W. Jackson, Phila- 
delphia, Pa.; W. D. Harris, Philadelphia, 
Pa.; J. Frank McLaughlin, Philadelphia, 
Pa.; Geoffrey Charlton Adams, New York 
city; Wm. C. Banks, New York city; Frank 


M. Oliver, Philadelphia, Pa.; N. Monroe 
Hopkins, Washington, D. C.; Henry S. 
Carhart, Ann Arbor, Mich.; Frank D. 


Easterbrooks, Perth Amboy, N. J.; H. R. 
Carveth, Ithaca, N. Y.; Wm. A. Robbins, 


Philadelphia, Pa.; Jacob M. McConnell, 
Colwyn, Pa.; Marcus Ruthenburg, Phila- 
delphia, Pa.; Thos. G. Hunter, Phila- 


delphia, Pa.; W. J. Morrison, Jr., New York 
city; Samuel Reber, Washington, D. C.; 
M. G. Lloyd, Philadelphia, Pa.; Francis 
Forbes, New York city; Joseph C. Fraley, 
Philadelphia, Pa.;. Edward A. Colby, 
Newark, N. J.; Edwin Morrison, Addingham, 
Pa.; Arthur H. Eyles, Addingham, Pa.; 
Frank M. Zeller, Philadelphia, Pa.; H. B. 
Coho, 149 Broadway, New York city; M. I. 
Wilbert, German Hospital, Philadelphia, 
Pa.; Henry S. Blackmore, Mount Vernon, 
N. Y.; B. M. Barr, Flatbush, L. I., N. Y. 
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The Interstate Telephone Convention. 


Over Three Hundred Exchanges in the Central and Western States Represented at Chicago, 


* state Telephone Association organ- 
ized here to-day with a large at- 
tendance. About 300 independent tele- 
phone exchanges sent delegates from the 
states of Indiana, Illinois, Kentucky, 
lowa, Wisconsin and Michigan. Among 
the manufacturing companies exhibiting 
telephone apparatus were the following: 
From Chicago—The Automatic Electric 
Company, Farr Telephone and Construc- 
tion Supply Company, Keelyn Telephone 
Company, Globe Automatic Telephone 
Company, the Eureka Electric Company, 
Stromberg-Carlson Telephone Manufact- 
uring Company, Western Telephone Con- 
struction Company, American Electric 
Telephone Company, Kellogg Switchboard 
and Supply Company, Electric Appliance 
Company, American Electric Fuse Com- 
pany, Chicago Telephone Supply Com- 
pany, Swedish-American Telephone Com- 
pany, and Chicago Pay Station Com- 
pany. From Cleveland—The North 
Electric Company, Williams-Abbott Tele- 
phone Company, Williams Electric Com- 
pany, and American Toll Telephone Com- 
pany. From Toledo—The W. G. Nagel 
Electric Company. From Boston—Holt- 
zer-Cabot Company. From La Fayette, 
Ind—The Sterling Electric Company. 
From Muncie, Ind—The Warner Elec- 
tric Company. From Trenton, N. J.— 
The John A. Roebling’s Sons Company. 
From Pittsburgh—The Hipwell Electrical 
and Manufacturing Company. From 
Rochester, N. Y.—The Burglar and Fire 
Alarm Company. 

Dr. I. A. Lumpkin, of Illinois, was 
elected president pro tem, and delivered 
an address in which he spoke of the ad- 
vantages of such an association as a social 
acquaintance-making gathering, and urged 
that one of its principles should be the 
prevention of the formation of a second 
independent telephone exchange in one 
city. The object of the meeting, he stated, 
was to bring into closer alliance the tele- 
phone interests of the states represented 
and the formation of a plan whereby toll 
lines should be built from Chicago to 
and throughout the several states repre- 
sented. Dr. Lumpkin stated that much 
of the work in connection with the asso- 
ciation, owing to his ill health, had been 
done by his associates, Messrs. Nate, Dins- 
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and a Permanent Organization Formed. 





Special Despatches to the ELectricaL REVIEW. 


more, McMeal and Burke, who had effi- 
ciently carried out the duties imposed at 
the preliminary meeting held January 7. 

The association adjourned at 2.30 P. M., 
it being decided to elect permanent of- 
ficers to-morrow, Thursday. 

The balance of the afternoon was de- 
voted to the inspection of the Chicago tele- 
phone factories, exhibits in the hotels and 
visits to other points of interest. 

In the evening a banquet was given, 
lasting from 7.30 o’clock until midnight, 
at which much enthusiasm was displayed. 
The banquet was given with the compli- 
ments of the telephone manufacturers, 
and over 500 were present at the tables. 
Informal toasts were responded to by a 
dozen or more telephone men, and many 
absentees sent regrets by wire and letter. 
Mr. J. J. Nate presided at the banquet. 

It is evident that the sense of the meet- 
ing, as gathered by your correspondent on 
the first day, is in favor of a strong per- 
manent organization supplementing the 
work of the local state associations and 
of the National association, devoting es- 
pecial attention to the field of operations 
of the central states. C. F. 





Cuicago, April 10—There was a large 
attendance at the Thursday sessions, both 
forenoon and afternoon. The following 
permanent officers were elected : 

President, H. C. Rainey, Fairfield, 
Towa. 

Vice-president, Dr. I. A. Lumpkin, 
Mattoon, IIl. 

Treasurer, J. A. Harper, Madison, Wis. 

Secretary, E. C. Coleman, Louisville, 
Ky. 

Papers were read by C. T. Bennett, of 
Waterloo, Iowa, and H. C. Rainey, of 
Fairfield, Iowa. Addresses were made by 
Richard Valentine, of Janesville, Wis. ; 
L. A. Frazee, of Connersville, Ind.; E. R. 
Conklin, of Aurora, Ill. Considerable 
time was devoted to the election of officers 
and the discussion of general matters af- 
fecting the association. 


Thursday evening a vaudeville entertain- © 


ment was given in the Sherman House 
banquet hall, and attended and enjoyed by 
hundreds of the visitors. C. F. 





Cuicaeo, April 11—The proceedings 
on Friday were opened with an address 


by the newly elected president, Mr. 
H. C. Rainey. Other papers and addresses 
were read and delivered by W. H. Crumb, 
of Chicago; Jouett Shose, of Lexington, 
Ky.; Dr. H. 8. Herr, of Ottumwa, Iowa; 
H. E. Ralston, of Marysville, Mo.; A. L. 
Hutchinson, of Weyauwega, Wis., and 
E. B. Fisher, Grand Rapids, Mich. The 
day’s work concluded with reports of com- 
mittees and general discussion. 


The large attendance and the enthu- 
siasm exhibited impressed all who were 
present with the great importance of the 
telephone industry along independent 
lines. a 





> 
Telephone Securities. 
To THe EDITOR OF THE ELECTRICAL REVIEW: 


In the Erzcrricat Review of April 5, 
Mr. Guy M. Walker presents an interest- 
ing portrayal of the difficulties en- 
countered in satisfying “the extraordinary 
demand for telephone service” that merits 
careful reading, even though one may not 
agree with all of Mr. Walker’s con- 
clusions. 

Mr. Walker believes that independ- 
ent telephone companies are “fortunate 
in having delayed their period of activity 
until the time when telephone develop- 
ment has reached a high state of perfec- 
tion,” yet he cites one plant which “has 
been made the ‘trial horse’ for the whole 
independent system. It has been the plant 
on which nearly all experiments with new 
schemes and new apparatus have been 
made, experiments which have been costly 
to the company, but the benefit of which 
the other independent companies have 
reaped.” Yet, notwithstanding these 
costly experiments, “the result of the com- 
pany’s operation is that the active 
productive use of one-half of its plant 
is actually paying its operating expenses, 
maintenance, fixed charges and a surplus 
of $35,000 a year on a total investment 
twice that which is active and producing.” 

Mr. Walker also believes that the real 
weakness of telephone securities lies in the 
uncertainty of the total investment neces- 
sary to build any given plant. 

In so far as large investors are con- 
cerned the “real weakness of telephone se- 
curities” lies in the fact that properly 
prepared financial statements do not 
usually accompany applications for the 
placing of telephone securities. Hence, 
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Mr. Walker can be of inestimable benefit 
to the independent fraternity by showing 
that the facts that must be brought out 
are as follows: 


Outstanding stock, total. 
Outstanding stock per station. 
Outstanding bonds, total. 
Outstanding bonds per station. 
Gross income, total. 
Gross income per station. 
Disbursements distributed per station. 
Operating expense. 
Maintenance expense. 
General expense. 
Taxes. 
Net income, total. 
Net income per station. 
Appropriations distributed per station. 


Interest on bonds per cent. 
Sinking fund for bonds per cent. 
Depreciation per cent. 


Surplus, total. 
Surplus per station. 
Telephone stations. 


Mr. Walker makes so good a showing 
for his second company that he can well 
afford to give the readers of the ExEc- 
TRICAL REVIEW a more detailed presenta- 
tion as outlined above, to the end that 
they may use the data so generously given 
to aid in floating their own securities. 

The proper amount to be charged for 
depreciation is often a problematical one. 
But in the same issue of the ELECTRICAL 
REVIEW an eminent electrical engineer 
says that “the depreciation factor on the 
plant should not be taken too low, as there 
are so many unforeseen incidents, such as 
blizzards, menacing pole lines, new inven- 
tions making switchboards obsolete, etc., 
that may deplete the treasury in a short 
time. The allowance for depreciation 
should not be below ten per cent on the 
switchboard ; fifteen per cent on open wire 
pole lines; four per cent on conduits; 
twelve per cent on cables.” 

Mr. Walker concludes that the results 
accomplished by independent telephone 
companies “would warrant one in saying 
that to the investor who desires to buy a 
single bond or a dozen bonds that his 
security is good and his returns sure, but 
to original investors, who project the 
plants and make the first investment of 
capital, the business is undoubtedly 
fraught with dangers, and the safest 
sphere of operation, and the one from 
which the best and safest returns are se- 
cured is in the smaller or medium-sized 
cities of the country.” 

Now the question arises: Is it the size 
of the city or the size of the rates that 
makes safe “the sphere of operation?” 
Our opponents find the richest returns in 
the larger cities and charge “what the 
traffic will bear.” Why should the Inde- 
pendent copy after the Bell in construc- 
tion, operation and maintenance, but go 
only a third of the way in the matter of 
rates? The low rate was a serious error, 
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due entirely to inexperience in the first 
place, and its continuance is not and 
never has been demanded by the more in- 
telligent users of telephone service who 
have an appreciative understanding of the 
great risks that independent telephone 
men have taken in the effort to introduce 
an era of low telephone rates. Sooner or 
later every company will learn that to 
continue to»furnish service at too low a 
rate is to completely undermine the in- 
tegrity of its investment, to deprive its 
subscribers of improvements that a higher 
rate would justify, and to slowly but 
surely pave the way for the seceding of 
the subscribers to the enemy by reason of 
inability to give first-class and up-to-date 
service. Frep DeLanp. 
Pittsburgh, April 5. 
nino 
The Electric Light Convention. 
To THE EDITOR OF THE ELECTRICAL REVIEW: 
Advices from various sources lead us 
to believe that our coming eonvention, to 
be held at Cincinnati, May, .20-22,. willbe 
more largely attended than any ever held 
by:this association. Not only has there 
been a great increase in our actual mem- 
bership, but more non-members are in- 
quiring about the meeting than ever be- 
fore, many of them expressing an inten- 
tion to join the association at that time. 
Our programme will include fewer tech- 
nical papers than usual, but fifteen or 
twenty topics of practical interest to cen- 
tral station managers have been selected, 
and competent men asked to prepare 
discussions upon them. ‘These discus- 
sions will be printed before the meeting, 
and brought up there for further con- 
sideration by all the members. A few of 
them are as follows: Rates; hot water and 
steam heating ; free lamp renewals; loose- 
leaf ledgers; uniform accounting; three- 
phase vs. two-phase for city distribution ; 
improvements desired in meters; caring 
for consumers’ complaints. Other topics 
will be announced as soon as arrangements 
are perfected for their discussion. This 
method of making up our programme is 
sure to render the meeting most attractive 
and instructive, and will result, we are 
convinced, in practical benefit to all our 
members. 
The meetings will be held in the Grand 
Hotel, the headquarters of the convention. 
The Central Passenger Association has 
granted a rate of a fare and a third from 
all points in this territory to Cincinnati 
and return, and the other associations will 
undoubtedly grant the same rate, due 
notice of which will be given. 
GrorcE F. Porter, Secretary. 
New York, April 10. 
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General Electric Steck Dividend. 


It is believed that a stock dividend will 
be paid to the shareholders of the General 
Electric Company amounting to 66 2-3 
per cent of their present holdings. This 
will be made possible when the stock- 
holders approve at the meeting to be held 
at Schenectady on May 5 the recom- 
mendation of the directors that the com- 
pany’s stock be increased by $19,757,000 
or to $45,000,000. The stock dividend 
will reimburse the stockholders for the 
stock that they gave up when, on August 
17, 1898, the company’s common stock 
was reduced from $32,161,000 to $18,- 
276,000. A dividend of 66 2-3 per cent 
on the -last-stated amount would call for 
$13,885,000. It would restore what was 
given up. 

There has been an increase in the com- 
mon stock to $24,784,600 to retire 
$5,298,000 debenture bonds and _ the 
$2,551,200 preferred stock of. the com- 
pany, all of which except a nominal 
amount has been called in. A dividend 
of 66 2-3 per cent on $24,784,600 com- 
mon stock will call for $16,523,066. 

The General Electric Company paid in 
dividends last year 9 per cent on its 
common stock, but the net earnings are 
said to have amounted to more than 32 
per cent. | 

On the New York Stock Exchange on 
Wednesday of this week the price of Gen- 
eral Electric stock touched 334 a share— 
a new high record—closing at 329. 

Westinghouse Electric and Manufact- 
uring Company common advanced to 
23014 and closed at 226 on the same day. 
The preferred reached 234. 

The following despatch from Pitts- 
burgh, dated April 9, appeared in the 
New York Sun: 


W. D. Uptegraff, Mr. Westinghouse’s 
confidential man, was told to-night of the 
rumor in New York that the control of 
the Westinghouse Electric was passing 
from Mr. Westinghouse to the Morgans 
or the General Electric Company. 

“There is nothing in it,” said Mr. 
Uptegraff. “The control of Westinghouse 
Electric lies absolutely with Mr. West- 
inghouse, and it can not be taken away 
from him by any manipulation of the 
stock market.” 

“Might Mr. Westinghouse be disposing 


of his own accord of his controlling in- 
terest?” Mr. Uptegraff was asked. 

“No. He holds the control and will 
continue to hold it.” 

“Tio what do you ascribe the rise in the 
stock ?” 

“To manipulation of the stock market,” 
replied Mr. Uptegraff. “And we have 
nothing to do with the manipulation.” 
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Electrical 
Patents 


A new alternating-current motor has 
heen devised by Benjamin G. Lamme, of 
Pittsburgh, Pa., and the Westinghouse 
Electric Manufacturing Company has 
taken out a patent thereon. The accom- 
panying illustration shows the motor when 
designed for use in operating a fan, and 
a diagrammatic view is also presented of 
the circuits. The primary member 2 of 
the motor 1 has a cylindrical core 3, 
preferably laminated, as is usual in motors 
of this general character, and provided 
with a plurality of sets of slots cut in the 
inner cylindrical face of the core. As 
shown, there are four sets of these slots, 
but any other even number of sets de- 
sired may be provided. Each of the sets 
comprises two outside slots 4 and two 
inside slots 5, the sides of which are paral- 
lel to each other and to a radial plane, so 
that the coils 6 and 7 may be machine- 
wound and of the proper form and di- 
mensions to be readily slipped into place 
in the slots and around the enclosed teeth 
or polar projections formed by such slots. 
While these coils will ordinarily be oblong 
in form, their arrangement may be gen- 
erally described as concentric, and the 
number of slots and coils belonging to 
each set may be greater than what is 
shown, or a single pair of slots and a 
single coil in lieu of the two pairs of slots 
and two coils may be employed. The ar- 
rangement shown was adopted because it 
permits the use of a relatively long wind- 
ing without making the slots of great 
width. The coils of each set are connected 
in series so that they constitute, in effect, 
a single coil, and may therefore be so 
designated, so far as the electric and mag- 
netic conditions are concerned. The sets 
of slots and coils are so disposed as to 
provide intervening spaces 8 of consider- 
able width, the inner faces of which lie 
in the same circle as the inner ends of 
the teeth or polar projections formed by 
the slots. It has been found desirable to 
employ in connection with the main pro- 
pelling coils closed secondary coils axially 
displaced with reference to the main coils 
in order that a sufficient displacement or 


* distortion of the magnetic field may be 


obtained for starting purposes. Such 
starting coils are indicated at 9 in the 
drawings. The secondary member 10 of 
the motor may be of the well-known 
squirrel-cage type, as indicated, and its 
shaft 11 may have mounted upon it the 
fan-blades 12, as indicated, or a suitable 
pulley in case it is desired to utilize the 
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motor for other purposes than for re- 
volving fan-blades. The frame or stand 
13, on which the parts already described 
are mounted, is provided at its base with 
stationary contact terminals 14, 15, 16 














Fig 1.—AQLTERNATING-CURRENT MorTor. 


and 17, to which are connected leads from 
the propelling coils 6 and 7 and with 


which engage contact members 18 and 19 . 


operated by suitable switch-arm 20. In 
describing the operation it will be as- 
sumed that the coils of each set are so 
connected as to constitute, in effect, a 
single coil, and for convenience of de- 
scription the several combination coils are 
designated as a, b, c and d. It will be 
seen that with the controlling switch in 
the position indicated in Fig. 2 the cir- 
cuit will be from the supplying conductor 
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Fig. 2.—ALTERNATING-CURRENT MorTor. 














21 through terminal 15, and contact 18, 
terminal 14, conductor 22, and coils c 
and a@ in series to supply conductor 23 and 
from conductor 22 through coils b and d, 
terminal piece 16, contact member 19, 
and terminal 17 to supply conductor 23. 
With this arrangement of coils and 
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circuits the coils are so energized as to 
produce poles of opposite sign that alter- 
nate with each other, as is usual in elec- 
tric motors. This arrangement will af- 
ford the maximum motor speed. If now 
the switch-arm 20 be moved to the broken 
line opposite, the coils a, b, c and d will 
be connected in series, and the connection 


will be such that the magnetic poles pro- 


duced thereby, which correspond in posi- 
tion to the coils, will all be of the 
same sign, the poles produced by coils 
a and ¢ being unchanged and_ those 
produced by the coils b and d being 
reversed from what they were with 
the switch in the position already de- 
scribed. With the arrangement of coils 
indicated it follows that consequent poles 
will be produced in the intervening 
spaces 8, which will be of the same sign, 
but of the opposite sign to the poles cor- 
responding in position to the coils. We 
shall thus have eight poles which alter- 
nate with each other in sign, and conse- 
quently the speed of the motor will be re- 
duced substantially one-half. 


-—>-- 


Discharge Potential of Hydrogen. 


The difference between the discharge 
potential of hydrogen at a platinum and 
at a mercury cathode at — 85 degrees is 
nearly the same as the difference at 18 
degrees. From this Messrs. A. Coehn and 
E. Neumann have concluded that since in 
one case the mercury is solid and in the 
other case it is liquid, the discharge poten- 
tial of hydrogen at metal cathodes is de- 
pendent, not on accidental] properties of 
the metals, such as the form and nature 
of the surface, but on the chemical in- 


dividuality of the metal. . 
8 BED -- 

In a recent research by Mr. Rudolf von 
Hasslinger into the potential differences 
in vapors and in some solid electrolytes 
the potential differences assumed by metals 
when placed in a Bunsen burner into 
which solutions of various salts are 
sprayed have been measured. The basic 
as well as the acid constituent of the salts 
influences the potential differences, the 
greater part of which, however, seems to 
be due to the latter. It was observed that 
in the vapor of certain salts iron and 
nickel assume a positive potential toward 
platinum, while in fused lithium chloride 
iron is negative toward platinum. The 
difference of potential varies with the 
temperature, the maximum valué being 
reached at about 800 degrees, and upon 
further raising them the electro-motive 
force decreases, and the lithium chloride 
vapors pass through zero to the change of 
sign. This same phenomenon takes place 
with the solid electrolytes, calcium and 
Inagnesium oxides, 
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Important Transformer Decision. 


An important decision has recently 
been rendered by Mr. Justice Lacombe, in 
the United States Circuit Court of Ap- 
peals for the Second Circuit, in the case 
of the Westinghouse Electric and Manu- 
facturing Company versus the Saranac 
Lake Electric Light Company. Suit was 
originally brought by the Westinghouse 
company upon the transformer patents of 
Rankin Kennedy and William Stanley. 
The Cireuit Court in which the case was 
tried held the Kennedy patent to be void 
and the first and third claims of the 
Stanley patent to be valid and infringed 
by. the defendant. Upon cross-appeals 
the case was taken to the Circuit Court of 
Appeals, which has rendered its decision 
in the following highly interesting opinion 
of Mr. Justice Lacombe : 


The Kennedy patent is for an improve- 
ment in the method of distributing and 
regulating alternating electric currents 
by secondary generators. ‘The patentee 
arranged secondary generators (trans- 
formers) in multiple; they had theretofore 
been arranged in series. When so ar- 
ranged they became self-regulating as to 
primary current and power; in other 
words, each transformer would take its 
proper share of current, varying accord- 
ing to the number of lights burning on it, 
so that the lights on one transformer 
were independent of the lights on another 
transformer. In the more _ technical 
language of the claim, the system 


consists in producing in two or more de- 
rived circuits constituting the primaries of 
two or more secondary generators a counter 
electro-motive force which, when any sec- 
ondary is open, is practically equal to the 
applied electro-motive force in its primary 
and in controlling said electro-motive force 
by the current flowing in the corresponding 
secondary when the secondary is closed, in 
such manner that the current in the pri- 
mary shall vary with and be approximately 
inversely proportional to the resistance in 
the secondary. 


The judge who heard the cause at cir- 
cuit held, among other things, that certain 
acts and omissions of Kennedy taken 
together worked an abandonment and 
dedication of his alleged invention to the 
public. We fully concur in his discussion 
of this branch of the case, which will be 
found in his opinion, and deem it un- 
necessary to add anything further, af- 
firming so much of the decree as disposes 
of the Kennedy patent upon such opinion. 

The patent to Stanley deals with the 
same branch of the electric art and is an 
improvement on Kennedy’s. After Ken- 
nedy had arranged his transformers in 
multiple, the lights on one transformer 
were independent of those on another, 
but nevertheless the candle-power on any 
given transformer changed as the number 
of lamps lighted on that transformer 
varied. When more lamps were turned 
on, the candle-power of all went down, and 
when lamps were turned off, the candle- 
power of those remaining increased. 


ELECTRICAL REVIEW 


Stanley’s improvement was _ directed 


toward overcoming this defect. 
The specification says: 


The factors of the operation of my system 
of distribution are employment of an alter- 
nating-current generator supplying currents 
of approximately constant potential, main 
lines extending throughout the system of 
distribution, converters or transformers 
connected thereto, and translating devices 
located in the secondary circuits of the 
transformers, by the employment of which 
a sympathetic relation exists between the 
different operations of the system to the end 
of maintaining a simple and accurate self- 
regulation, so that the absorption of energy 
by the generator is proportional to the 
energy usefully consumed. The current de- 
veloped by the dynamo D may be of as high 
potential as desired. These convert- 
ers may be of any construction; but are 
preferably constructed to have the greatest 
magnetic conductivity in their magnetic 
circuits. 

There are certain principles of construc- 
tion which must be adhered to in the pro- 
portioning of the parts of the converter in 
order to secure the desired results-and which 
I will now state. It is necessary in the first 
place that the conductivity for magnetic 
force of the magnetic circuit of the con- 
verter shall be of so great value that when 
subject to all degrees of magnetization ac- 
cruing from the various amounts of energy 
transformed its conductivity for magnetic 
force would be approximately the same. 
This point of construction is important for 
two reasons: First, the greatest economy 
of conversion is obtained when the rise and 
fall of magnetism in the core is proportional 
as nearly as possible to the rise and fall of 


the current in the primary coil, and this - 


condition is attainable only by keeping the core 
far below the saturation-point; and, second, 
the same condition secures the largest pos- 
sible counter electro-motive force in the 
primary coils of the converters. This is in- 
dispensable for regulation, as hereinafter set 
forth. It is impossible to state the exact 
relation between the weight of the core and 
the strength of the current. I have found 
the minimum amount of iron necessary to 
produce satisfactory results to be one pound 
of iron for every twenty-five watts, which 
amount is equivalent to two pounds of iron 
per lamp with the lamps heretofore gen- 
erally used by me. .... 

In the construction of the coils P and S, 
the following principles are to be observed: 
The first thing to be determined is the length 
of the primary wire. This should be of such 
length that reacting self-inductively upon its 
own magnetic circuit the average counter- 
potential so produced approximately equals 
the potential applied to the primary circuits. 
When so constructed, an ammeter will prac- 
tically show no current when the secandary 
circuit is open. To obtain these results in 
practice I use the following methods: I 
first choose the percentage of efficiency to b 
obtained. Then having selected a type o 
magnetic circuit affording as great magnetic 
conductivity as possible I apply such a 
length of primary conductor thac acting self- 
inductively upon its core the difference of 
the counter-potential and applied potential 
multiplied by the current in the converter 
shall equal the predetermined loss of energy 
inevitable in conversion and vary the length 
of primary wire until the desired results are 
attained. It is obvious that the coefficients 
of induction in the dynamo and armature 
and converter may be made equal by 
energizing each circuit with the same in- 
duction. 

In the carrying out of my invention it is 
possible to use the same coefficients of induc- 
tion in the armature and the dynamo as are 
present in the primary circuit of the con- 
verter; but this equality is not necessary. 
Having by these means determined the 
length of the primary coils, the secondary is 
adapted to it in such a manner as to secure 
the desired potential according to the well- 
known laws effecting the operation of in- 
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duction coils. I have usually related the po- 
tential of the secondary to the primary in 
the ratio of twenty to one. The size of the 
wire in the primary and secondary coils is 
Pe inverse proportion to their electro-motive 
orces. 


The claims mvolved are: 

1. In a system or electrical distribution, 
and in combination, an alternating-current 
dynamo and converters electrically con- 
nected with the main-line conductors in 
multiple are and organized to transform the 
current in the main conductors into currents 
of less potential and greater quantity in the 
secondaries, each converter made with a pri- 
mary coil containing such length of wire ex- 
posed to magneto-electric induction that 
when operated by the dynamo with which it 
is to be used with its secondary circuit open 
the electrical pressure and counter-pressure 
in its primary circuit shall be equa! with in- 
candescent iamps or other translating de- 
vices in the secondary circuits, substantially 
as and for the purposes set forth. 

3. In a system of electrical distribution, 
and in combination, an alternating-current 
dynamo and converters organized to trans- 
form the current generated by the dynamo 
into currents of less potential and greater 
quantity at or near the points of consump- 
tion electrically connected with the main-line 
conductors in multiple are and having their 
primary circuits constantly closed, each con- 
verter adapted to the dynamo operating the 
system by making its primary coil or sueh 
length that when supplied with its full pro- 
portionate share of the entire normal elec- 
tro-motive force of the machine, its second- 
ary circuic being open, the electrical pressure 
and counter-pressure in its primary circuits 
shall be approximately equal with translat- 
ing devices in the secondary circuits of the 
converters to be cut out of the circuit when 
not in use without the introduction of any 
resistance in the place of them, substantially 
as and for the purposes set forth. 


As stated before, after the Kennedy 
improvement, a difficulty still existed in 
that the candle-power went up or down 
as lamps on any particular transformer 
were turned on or off. Stanley suggested 
that the difficulty was due to an improper 
length of wire on the primary, and 
among much else he states precisely, 
specifically and exactly what that length 
should be. The amount of wire for a 
given character of current supply can not 
be stated in feet and inches, because it is, to 
some extent, dependent upon other things, 
such as the quality of iron employed 
in the core, the quality of copper used 
in the coils, the shape of the transformer 
and the way the coils are applied. The 
Stanley patent, recognizing these variable 
elements, gives a rule applicable to all 
conditions. It says you may determine 
the proper length of the primary coil by 
connecting the transformer in circuit with 
the dynamo with which it is to be used, 
and then winding on wire until the loss 
indicated by the formula C?R, with the 
secondary circuit open, equals a certain 
loss of energy. 

The field of invention lies in that ob- 
scure and difficult art which is so hard to 
be understood by those who have not con- 
stant practical experience with its phe- 
nomena, its laws and its nomenclature, 
and deals with a branch of that art which 
is still evidently in dispute between those 
who have carefully studied it. It is for- 
tunate, therefore, that we find the con- 
cession in defendant’s brief: that the rule 
above set forth for determining just what 
shall be the length of primary coil is not 
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found in any prior patents or publica- 
tions, for, with this concession, it is easy 
to determine from the record that there is 
no anticipation shown. It is contended, 
however, by the defendant that this so- 
called Stanley rule is no part of the in- 
vention claimed; that there is nothing in 
the claims requiring the rule to be con- 
sidered as a part of the invention thereby 
covered ; that it is merely in the nature of 
a recommendation, the patentee saying: 
In practice I use the following method, 
being the so-called rule. The first claim 
(and in that respect the third claim uses 
similar language) prescribes for the pri- 
mary coil 
such length of wire exposed to magneto- 
electric induction that when operated by the 
dynamo with which it is to be used 
under certain conditions, certain results 
will follow. Concededly the man skilled 
in the art would not have found in that 
art anything which would have told him 
precisely what that length of wire should 
be. The claim does not give any formula 
for determining what it should be, and 
if the specification were equally silent, 
there might be some question as to 
whether Stanley had really contributed 
anything of importance to the art; cer- 
tainly it would yet remain for others to 
inform the art just how to find out a 
length which would operate as indicated 
in the claim. But when the patentee in 
his claim enumerates as one element of 
his combination a wire of a length which 
will accomplish the result sought to be 
achieved, and his patent discloses a meth- 
od for determining that length with 
mathematical exactness, his claim may 
fairly be sustained for the length thus 
shown, although it might be that some 
other length covered by the language of 
the claim but not of the rule, would fall 
outside the claim. The 
length of wire exposed, etc., operated by 
etc. . . . substantially as set forth, 
is the length of wire that the specification 
shows as the result of a given formula. 
The so-called Stanley rule is, therefore, 
a part of the invention disclosed and 
claimed in the patent—indeed, it would 
seem to be the main part of that inven- 
tion—and with the patent thus con- 
structed the citations from the prior art 
show neither anticipation nor lack of in- 
vention. The whole argument of defend- 
ants on that branch of the case is so inter- 
woven with the postulate that the Stanley 
rule is to be eliminated from the patent 
that when the postulate is not granted the 
argument becomes wholly unpersuasive. 
The application for the Stanley patent 
was filed August 15, 1888, and defendant 
contends that prior to August 15, 1886, 
there was a public use by Stanley, at Great 
Barrington, Mass., of which town he was 
a resident, of a system of electrical dis- 
tribution embodying the combination of 
apparatus described and claimed in his 
patent. The testimony touching this al- 
leged public use more than two years prior 
to application is voluminous and the 
judge who heard the cause at circuit has 
reviewed it at length. The combination 
of apparatus was set up there, wires were 
strung, lights were lit in the premises of 
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users in the town, and the plant run, with 
some intermissions, from March 16 to 
June 16, when the dynamo broke down 
and it was never operated again. A 
charge was made for lights, an extremely 
small one, insufficient to pay expenses, 
and intended really as a convenient way 
by which Stanley might avoid embroiling 
himself with his neighbors, as he probably 
would do if he gave free light to some and 
not to all; the plant was not large enough 
to furnish all the lights the town could 
use. The invention was of a character 
which required testing under conditions 
which could be found only when the test 
was made in public and continued for a 
reasonable length of time, and under the 
authorities the charging of an unremu- 
nerative price for the product of the com- 
bination is not absolutely controlling, 
though it raises a presumption against 
experimental use, which can be overcome 
only by clear and convincing evidence. 
We concur with the judge at circuit in the 
conclusion that the use was experimental 
and in the argument by which he reached 
that conclusion, except that we are in- 
clined to attach little, if any, weight to 
the fact that the engine and generator 
were out of public view in an old mill 
and the converters locked up; such pro- 
tection against the elements and against 
tampering with important and dangerous 
parts of the apparatus would be expected 
in purely commercial public use. The 
most persuasive evidence, in our opinion, 
is found in the circumstance that when 
the Great Barrington plant broke down 
after its brief experience, the persons in 
control of the Westinghouse company, for 
whose benefit (as assignee of the future 
patent) the combination of apparatus was 
kept at work, were still so unconvinced 
that the practical success of the system 
had been demonstrated that they expended 
thousands of dollars more in erecting an- 
other plant for a further use of the com- 
bination of apparatus at Lawrenceville— 
a use that concededly was wholly experi- 
mental. 

Infringement of the first and third 
claims is not substantially disputed ex- 
cept upon the theory that the amount of 
iron contained in the cores of defendant’s 
transformers is such as to take them out 
of the claims of the patent. The claims 
do not specify any particular amount of 
iron, but defendant contends that a state- 
ment in the specification (quoted above) 
to the effect that the minimum amount of 
iron should be 
one pound of iron for every twenty-five watts 
must be read into the claims. A careful 
perusal of the text of the specification 
shows this contention to be unsound. The 
patentee states that there are certain 
principles of construction which must be 
adhered to 
in proportioning the parts of the con- 
verter in order to secure the desired re- 
sults; that “it is necessary” that the con- 
ductivity for magnetic force of the mag- 
netic current of the converter shall be of 
so great value that when subject to all 
degrees of magnetization accruing from 
the various amounts of energy trans- 
formed its conductivity for magnetic 
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force would be approximately the same; 
that 

this point of construction is important for 
two reasons: first, the greatest economy of 
conversion is obtained where the rise and 
fall of magnetism in the core is proportional 
as nearly as possible to the rise and fall of 
the current in the primary coil, and this con- 
dition is attainable only by keeping the core 
far below the saturation-point; and, second, 
the same condition secures the largest possi- 
ble counter electro-motive force in the pri- 
mary coils of the converters. 


“This,” says the patentee in his specifi- 
cation, “is indispensable for regulation.” 
Having thus set forth an “indispensable 
principle of construction,’ which may 
fairly be read into the claim, the patentee, 
in quite different language, states the 
precise proportion of iron to current 


which he has used successfully. 

“It is impossible,” he says, “to state the 
exact relation between the weight of the 
core and the strength of the current. I have 
found the minimum amount of iron neces- 
sary to produce satisfactory results to be 
one pound of iron for every twenty-five 
watts, which amount is equivalent to two 
pounds of iron per lamp with the lamps 
heretofore generally used by me. Thus in 
constructing a converter designed. to,supply 
twenty incandescent lamps I-use ‘a core 
weighing about forty pounds.” 


We are clearly of the opinion that de- 
fendants do not escape infringement of 
the first and third claims because by 
reason of their using one pound of iron 
instead of two for a fifty-watt lamp, so 
long as they adhere to the “indispensable 
principle” of construction set forth in the 
specification. Inasmuch as the proof 
shows that their construction does so ad- 
here their device infringes. 

The decree of the Circuit Court is af- 
firmed with costs. 

—_+&- 
Book Reviews. 

“The Copper Handbook.” Horace J. 
Stevens, Houghton, Mich. 1902 editton. 416 
pages. Octavo, with advertising section of 
80 pages. In buckram binding, $2.00. In 
full morocco, $3.00. 

This book is contained in ten chapters, 
on the history, chemistry, mineralogy and 
metallurgy of copper; a glossary of min- 
ing terms in common use; copper de- 
posits of the United States; copper de- 
posits of the world; leading foreign 
mines ; Lake Superior mines and statistics 
of the copper industry of the world. 
This appears to be a very valuable publi- 
cation and seems to embrace everything 
of importance connected with the copper 
industry throughout the world. 


“The Rentgen Rays in Medicine and Surg- 
ery.” Francis H. Williams, M. D., New 
York. The Macmillan Company. Cloth. 658 
pages. 5% by 8% inches. 390 illustrations. 
Supplied by the ELEectricaL REVIEW at $6.00 
net. 


Dr. Williams states in the preface of 
his work that the book is intended rather 
to be a report of progress than a final pre- 
sentation of the subject. Perhaps on this 
account the omission of any reference to 
a good deal that has been done may be 
forgiven. The work, while not exhaustive, 
is one of considerable value, particularly 
to physicians or surgeons interested in 
actually applying X-rays in the diagnosis 
of patients. The work is beautifully illus- 
trated and contains much information of 


‘importance to the medical profession. 
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INDUSTRIAL SECTION. 


ILLUSTRATED DESCRIPTIONS OF NEW AND STANDARD ELECTRICAL AND MECHANICAL 


Electric Controlling Apparatus. 


That no one design of controller is 
best adapted for all varieties of service is 
well known, and great efforts have been 
made by manufacturers to perfect special 





Fie. 1.—Front View or Tyre “U0” 
CONTROLLER. 


forms of control for certain types of ap- 
paratus. The Electric Controller and 
Supply Company, of Cleveland, Ohio, has 
added to its line of manufactures a new 





Fic. 2.—SHowrne REAR VIEW OF SLATE FACE 
AND CONNECTIONS. 


design of controller known as the type 
“U,” which is particularly adapted for 
the control of standards, cranes and other 
electrically driven machinery which is not 





APPARATUS. 





subjected to excessive overloads. Refer- 
ring to the illustrations, a front view of 
the type “U” controller is shown in Fig. 
1, Fig. 2 being a rear view of the slate 
faces showing the resistance units and 
connections. All of the working parts of 
the controller are carried by the slate face, 
the frame, which consists of a single cast- 
ing, serving simply as a protection and a 
support for the working parts. A ready 
inspection of all the controller connec- 
tions is secured by the removal of two 
screws, freeing the face from the frame. 
The detail of construction of one of the 
resistance units is shown in Fig. 3. The 
core of the unit is a rod of soft iron, over 
which is placed a heavy tube of asbestos, 
caps being provided at either, end of the 
tube for receiving the ends of the resist- 
ance winding, the cap at the rear end of 
the tube being of insulating metal and 
that at the forward end of copper, thread- 
ed on the iron core. The core is extended 


= ws: gate, 


¢ 





bored recess. The contact button is drop- 
forged from pure lake copper, and is 

= grasped with a wrench 
and screwed in place 
on the end of the 
By this con- 
struction, the con- 
tact button may be 
removed and replaced 
without in any way 
disturbing the resist- 
ance unit or its con- 
nections. 

In operation the 
iron core of the unit 
performs three func- 
tions — carrying the 
forward end of the re- 

sistance winding, the 
Fie. 8.—DETAIL OF : 

Comsrruction or Tear end of the unit 

Resistance Unit. thus bringing all 
connections to the various units into one 
plane, connecting the resistance winding 





core. 


Fic. 4.—SHow1ne A VARIETY oF METHODS oF SuPPORT, THE LEVER BEING KEPT 
: IN A VERTICAL POSITION. 


beyond the copper cap and passes through 
the slate face, where it is locked in posi- 
tion by a lock nut working in a counter- 


to the contact bottom, and forming the 
core of a powerful electromagnet of which 
the turns of resistance material form the 
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exciting winding. This construction 
places each contact in a powerful mag- 
netic field of its own and provides an effi- 
cient blow-out. 
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incandescent lamps, multiple arc lamps or ° 
electric fans have placed them among the 
list of necessary electrical supplies. Their 
small size and convenience of operation 





Fie. 5.—CONTROLLER APPARATUS SUSPENDED, AND OPERATED BY CHAIN OR ROPE. 


In Fig. 4 is illustrated a further feature 
of this type of controller. The frame is 
finished with four bosses set at ninety de- 
grees apart. By altering the position of 
the two screws which hold the face in the 
frame, the controller may be adapted to a 
variety of methods of support, maintain- 
ing the operating lever in a vertical posi- 
tion, further flexibility being given to the 
handle by it being adaptable to attach- 
ment with the operating lever in three 
positions. 

Fig. 5 shows this type of controller 
adapted to overhead support and operated 
from the floor by means of a chain or 
rope. The arm is returned to the off 
position by a powerful spring when the 
ropes are released. This type of con- 
troller has been the subject of much 
favorable comment. 

apelin 
Improved Pendent Push-Button 
Switches. 

The many uses to which pendent push- 
button switches are adapted for either 
temporary or permanent installations of 





recommend them particularly for use in 
residences. They are quite generally used 
in connection with fan motors, which in 
such cases may be placed in the most ad- 
vantageous points regardless of accessi- 
bility. 

The General Electric Company’s pend- 
ent push - button 
switches are made 
for 125-volt  cir- 
cuits of five and 
ten amperes and 
250-volt circuits of 
five amperes. The 
terminals, contacts 
and working parts 
of the switches are 
mounted on a sub- 
stantial porcelain base. 

The contacts for the switches are all 
of ample size for carrying the current re- 
quired and so constructed as to withstand 
severe service. 





PENDENT PusH-BUTTON 
SwitTcu. 
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The 250-volt switch is designed with 
two breaks in series and has knife-blade 
contacts. The contact surfaces are amply 
proportioned and the entire mechanism 
is substantial and thoroughly reliable. 
The switch is entirely enclosed by a 
polished brass casing which is fibre-lined 
and fitted with an insulating bushing at 
the opening for the lamp cord. 

The circuit is closed by pushing the 
rubber button which is attached to a me- 
tallic plunger inside the switch, and is 
snapped open by pressing the release but- 
ton on the side of the switch. 

These buttons are threaded and screw 
into their respective positions. 

The five-ampere, 125-volt switch is one 
and five-eighths inches in diameter, the 
other two switches measuring one and 


seven-eighths inches in diameter. 
ecegalae 


The Vought-Berger Company. 





At a recent meeting of the directors of 
the Vought-Berger Company, La Crosse, 
Wis., C. A. Sterling was elected president, 
C. W. Thompson, vice-president, and M. I. 
Berger, secretary and treasurer. Mr. 
Berger will also assume the duties of gen- 
eral manager. On March 1 Mr. G. L. 
Saunders joined the company’s corps of 
telephone engineers. Mr. Saunders is an 
engineer of remarked ability and wide ex- 
perience both in telephone manufacturing 
and construction work. 

In order to supply the growing demand 
for its pendent telephone the company 
has been compelled to move into larger 
quarters, where, with improved equipment 
and increased capacity, it will be in a 
position to give its many patrons better 
service than ever before. In the machine 





M. I. Bercer. 


shop, well fitted with the latest type ma- 
chines and labor-saving tools, patterns and 
dies are being rapidly turned out for the 
new V-B switchboard, which appeared 
on the market April 1. 

The company with strong financial 
backing, controlling valuable patents, is 
becoming an important factor in the In- 
dependent telephone field, 
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Protective Devices. 

The Stanley Electric Manufacturing 
Company’s type “H” or “Ball” fuse 
which is illustrated in the accompany- 
ing engravings, has been in service for 
i number of years and well maintains 
its position as a high-grade piece of ap- 
paratus for general service with voltages 
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chambers are large enough to contain the 
ball without interfering with the proper 
passage of the fuse wire. When fusing 
takes place the vapors resulting from the 
combustion of the metal blow the carbon 
balls into the cavities (A), effectively cut- 
ting off the arc. At the top of the tube 
and hinged on its upper cap is a small 











Fic. 1.—APPEARANCE oF ‘‘ Bat.” Fuse ProrecrivE DEvicE MouNTED oN BOARD. 


up to 30,000. The appearance on the 
board of this type of fuse is shown in 
Fig. 1, while the interior is well shown in 
Figs. 2 and 3. This fuse has been sub- 
jected to most severe tests, 30,000 volts 
at fifty amperes having been applied di- 
rectly to the combination with no failure 
to operate satisfactorily. All the live parts 
of the apparatus are so insulated as to af- 
ford thorough protection for the switch- 
hoard attendant. For voltages over 10,- 
000 the fuse is mounted as shown, but for 
lower voltages no porcelain insulators are 
used in mounting. 

At each end of the tube which encloses 
the fuse proper (see Fig. 2) is a chamber 
which contaims a small carbon ball, These 





aluminum tell-tale (V), which covers a 
circle of perforations. The outrush of 
gases incident to fusing throws this little 
vane over and into view of the attendant, 
indicating that the fuse has gone. The 
cap, including the contact jaw, makes 
a snug fit over the fuse terminal (D). 
The latter carries the machine screw hold- 
ing the eccentric washer (E). Around the 
screw and under the washer is clamped the 
fuse wire. The cap carrying the jaws 
is released by a slight twist, slips off the 
barrel and exposes the washer and screw. 
Here fusing is the work of a very short 
time and ordinary fuse wire is used. 

Fig. 3 shows exactly what happens at 
the instant. the ball fuse operates, Per- 
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forations are provided at both ends of the 
barrel for the exit of combustion vapors, 
but the path is a devious one, and by the 
time the vapors reach the atmosphere they 
are harmless. An extra barrel kept on 
hand and fused makes feasible the re- 
establishing of a circuit almost imme- 
diately. 

In Figs. 4, 5 and 6 is illustrated model 
No. 3 of the S. K. C., type “F” high- 
capacity fuse. The fuse proper is of 
aluminum and is mounted in a lignum 
vite case. Extensive experimenting with 
large currents at high voltages has demon- 





Fig. 2.—INTERIOR OF ‘‘ BALL” FUSE 
PROTECTIVE APPARATUS. 


strated that this wood gives the best serv- 
ice of any material available for carrying 
such fuses. 

The construction of the type “F” fuse 
is such that when the combination is as- 
sembled, that portion of the aluminum 
pieces of smallest cross-section is vir- 
tually enclosed in a blowing chamber, as 
is shown in Fig. 4. The cap is secured by 
thumb-nuts (see Fig. 5) and when in 
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place the tongue fits snugly into the 
groove bounding the discharge chamber 
effectively confining the exit of molten 





Fic, 2.—AT MoMENT oF Fusine. 
fuse to the rear, as is shown in Fig. 6. 
The opening is covered with a piece of 
mica and provides means for observing 





“ 
Fie. 4.—Hieu Capacity Fuss, 8S. K. C. System. 


Shee 


whether the fuse is intact or not. The 
grooves facilitate the grasping of the com- 
bination to remove it from the board. 
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A Large Single Multiple Switchboard. 

The Frontier Telephone Company, Buf- 
falo, N. Y., is having constructed for it 
probably one of the largest single mul- 
tiple switchboards that has ever been built, 
having a capacity of 18,000 lines. The 
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vided for. The system is, of course, to 
be the latest common battery relay system. 
The power plant will be practical in all 
respects, having a gas engine reserve so 
that there is no possibility whatever of 
crippling the service. The desk equip- 





Fic. 5.—Hies Capacity Fuss, 8. K. C. System. 


specifications are very severe in their re- 
quirements and demand that the front of 
the switchboard must be so arranged that 
the distance from the key-shaft to the top 
of the multiple jacks should not be higher 
than thirty-five inches and that the oper- 
ator must be able to have within easy 
reach 18,000 multiple jacks, 200 answer- 
ing jacks and lamps for herself, and a 
sufficient number of outgoing and record- 
ing trunk lines. 

The only possible way of meeting these 
requirements was to put the jacks on 
three-tenth-inch centres, being the small- 
est that have been ever used. The present 





Fig. 6.—Hieu Capacity Fuss, 8. K. C. 

SysTEM. 
equipment is to consist of twelve sections 
with a capacity of 4,800 lines. In addi- 
tion there is a large trunk equipment pro- 


ments and all other apparatus pertaining 

‘to the exchange will be as complete as it 
is possible to make them, and of the latest 
design. 

The Kellogg Switchboard and Supply 
Company has secured this contract, and as 
its system requires only one spring in 
the jack and only two contacts in the plug, 
therefore the three-tenth-inch jack can 
be built substantially and have a high in- 
sulating resistance, ensuring success 
under these difficult requirements. 

Sy ee 
The Electric Equipment of the United 
States Mint. 


In the new Philadelphia mint the 
metal is electrically treated from the time 
it enters the building until it leaves it. 
Electrical current is used for refining, 
and the rough ingot is top and rolled, cut 
and weighed, all in motor-driven ma- 
chines, when an acid bath leaves it ready 
for the coining machines, which are a 
unique application of a small motor 
driving a large flywheel of sufficient mo- 
mentum to ensure a heavy pressure at 
the instant of stamping. Nearly the en- 
tire installation is of the Crocker-Wheeler 
manufacture, eleven new motors having 
been added to the already large equipment 
during the month of March, bringing the 
total number furnished up to 120, besides 
four generators aggregating 625 kilowatts, 
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A New Closed-Conduit Electric Rail- 
way System. 

There has recently been brought out by 
the Union Electric Construction Com- 
pany, of Philadelphia, a novel system of 
operating electric railways upon the 
closed-conduit system, the invention of 


ELECTRICAL REVIEW 


of the car system, consisting of « pair of 
small rollers resembling trolley wheels. 
The electromagnets are doubly wound, 
one winding consisting of a large number 
of turns of fine wire actuated by the 500- 
volt supply current, and the other of 
coarse wire of a few turns, operated by a 























THE CLosep-Conpuit SysTEM oF CAR PrRopuLston, SHOWING TRACK CONSTRUCTION 
FOR City SERVICE. 


Mr. William B. Purvis. The general de- 
tail of the system is shown in the accom- 
panying illustration. An electromagnet is 
carried under the central part of the car, 
and runs very near a closed-conduit con- 
struction, which is laid in the middle of 
the track between the rails. In this closed 
conduit, which is made of insulating ma- 
terial, lies a cable of soft iron wire, 






UNION ELECTRIG 


few cells of storage battery carried on the 
car and used only in those emergencies 
where the supply current fails from the 
opening of a circuit-breaker or other 
cause. By this construction only a por- 
tion of the current or third rail imme- 
diately under the car is “alive” at one 
time. Installations have been made on the 
Camden, Gloucester & Woodbury Railroad 
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coppered on the surface. By the attrac- 
tion of the magnet moving over it, a loop 
or bight of this cable is attracted up- 
wardly against the top of the space in 
which it lies, making contact with a brass 
contact strip. This strip is connected with 
sections of a current-conveying rail, di- 
vided into sections of six feet in length, 
which are insulated from one another. 
Upon this rail runs the current collector 





in New Jersey, and a section of the Long 
Island Railway at Jamaica, L. I. 





New Automatic Current-Controlling 
Apparatus. 

The problem of supplying small con- 
sumers with commercial current at flat 
rates at a profit to the generating station 
is one that has attracted the attention of 
inventors to no small degree. With the 
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instrument shown in the accompanying 
illustration, which is known as the Lacey 
automatic controller, for alternating or 
direct currents, of 110 to 220 or 500 volts 
and any amperage up to five amperes, the 
Western Electric Company, of Chicago 
and New York, claims to have found a 
solution to this difficulty. 





New Automatic CURRENT-CONTROLLING 
APPARATUS READY FOR MOUNTING. 

It is claimed that by means of this ap- 
paratus that the expense of installing and 
maintaining a meter service may be done 
away with, and the current as to supply 
and limit still be absolutely under con- 





New AtvTOMATIC CURRENT-CONTROLLING 
ApparRatts, SHowinG INTERIOR 
ARRANGEMENTS. 


trol. For example, the controller may be 
adjusted: for five 16-candle-power lamps— 
any number may be used up to this 
amount, but if a sixth lamp is turned on, 
the circuit is alternately closed and opened 
until the sixth lamp has been turned off, 
when the light becomes steady as before. 
It is claimed that it requires practically 
no current to operate,.the loss being less 
than one watt with any number of lamps 
burning, and with no current loss what- 


- ever when all lights are turned out. 
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place the tongue fits snugly into the 
groove bounding the discharge chamber 
effectively confining the exit of molten 





Fie, 2.—AT MoMENT oF Fusing. 
fuse to the rear, as is shown in Fig. 6. 


The opening is covered with a piece of 
mica and provides means for observing 





ee ad ~wege 
Fie. 4.—Hicu Capacity Fuss, 8S. K. C. System. 
whether the fuse is intact or not. The 
grooves facilitate the grasping of the com- 
bination to remove it from the board. 
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A Large Single Multiple Switchboard. 

The Frontier Telephone Company, Buf- 
falo, N. Y., is having constructed for it 
probably one of the largest single mul- 
tiple switchboards that has ever been built, 
having a capacity of 18,000 lines. The 
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vided for. The system is, of course, to 
be the latest common battery relay system. 
The power plant will be practical in all 
respects, having a gas engine reserve so 
that there is no possibility whatever of 
crippling the service. The desk equip- 





Fie. 5.—Hies Capacity Fuss, 8. K. C. System. 


specifications are very severe in their re- 
quirements and demand that the front of 
the switchboard must be so arranged that 
the distance from the key-shaft to the top 
of the multiple jacks should not be higher 
than thirty-five inches and that the oper- 
ator must be able to have within easy 
reach 18,000 multiple jacks, 200 answer- 
ing jacks and lamps for herself, and a 
sufficient number of outgoing and record- 
ing trunk lines. 

The only possible way of meeting these 
requirements was to put the jacks on 
three-tenth-inch centres, being the small- 
est that have been ever used. The present 





Fig. 6,—Hieu Capacity Fuss, S. K. C. 

SysTEM. 
equipment is to consist of twelve sections 
with a capacity of 4,800 lines. In addi- 
tion there is a large trunk equipment pro- 


ments and all other apparatus pertaining 

‘to the exchange will be as complete as it 
is possible to make them, and of the latest 
design. 

The Kellogg Switchboard and Supply 
Company has secured this contract, and as 
its system requires only one spring in 
the jack and only two contacts in the plug, 
therefore the three-tenth-inch jack can 
be built substantially and have a high in- 
sulating resistance, ensuring success 
under these difficult requirements. 


———_ aoe 


The Electric Equipment of the United 
States Mint. 


In the new Philadelphia mint the 
metal is electrically treated from the time 
it enters the building until it leaves it. 
Electrical current is used for refining, 
and the rough ingot is top and rolled, cut 
and weighed, all in motor-driven ma- 
chines, when an acid bath leaves it ready 
for the coining machines, which are a 
unique application of a small motor 
driving a large flywheel of sufficient mo- 
mentum to ensure a heavy pressure at 
the instant of stamping. Nedrly the en- 
tire installation is of the Crocker-Wheeler 
manufacture, eleven new motors having 
been added to the already large equipment 
during the month of March, bringing the 
total number furnished up to 120, besides 
four generators aggregating 625 kilowatts, 
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A New Closed-Conduit Electric Rail- 
way System. 

There has recently been brought out by 
the Union Electric Construction Com- 
pany, of Philadelphia, a novel system of 
operating electric railways upon the 
closed-conduit system, the invention of 
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of the car system, consisting of u pair of 


small rollers resembling trolley wheels. 
The electromagnets are doubly wound, 
one winding consisting of a large number 
of turns of fine wire actuated by the 500- 
volt supply current, and the other of 
coarse wire of a few turns, operated by a 























THE CLosEeD-ConpuIT SysTEM oF CAR PROPULSION, SHOWING TRACK CONSTRUCTION 
FOR City SERVICE. 


Mr. William B. Purvis. The general de- 
tail of the system is shown in the accom- 
panying illustration. An electromagnet is 
carried under the central part of the car, 
and runs very near a closed-conduit con- 
struction, which is laid in the middle of 
the track between the rails. In this closed 
conduit, which is made of insulating ma- 
terial, lies a cable of soft iron wire, 
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few cells of storage battery carried on the 
car and used only in those emergencies 
where the supply current fails from the 
opening of a circuit-breaker or other 
cause. By this construction only a por- 
tion of the current or third rail imme- 
diately under the car is “alive” at one 
time. Installations have been made on the 
Camden, Gloucester & Woodbury Railroad 
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coppered on the surface. By the attrac- 
tion of the magnet moving over it, a loop 
or bight of this cable is attracted up- 
wardly against the top of the space in 
which it lies, making contact with a brass 
contact strip. This strip is connected with 
sections of a current-conveying rail, di- 
vided into sections of six feet in length, 
which are insulated from one another. 
Upon this rail runs the current collector 


in New Jersey, and a section of the Long 
Island Railway at Jamaica, L. I. 





New Automatic Current-Controlling 
Apparatus. 

The problem of supplying small con- 
sumers with commercial current at flat 
rates at a profit to the generating station 
is one that has attracted the attention of 
inventors to no small degree. With the 
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instrument shown in the accompanying 
illustration, which is known as the Lacey 
automatic controller, for alternating or 
direct currents, of 110 to 220 or 500 volts 
and any amperage up to five amperes, the 
Western Electric Company, of Chicago 
and New York, claims to have found a 
solution to this difficulty. 





New AvToOMATIC CURRENT-CONTROLLING 
APPARATUS READY FOR MOUNTING. 

It is claimed that by means of this ap- 
paratus that the expense of installing and 
maintaining a meter service may be done 
away with, and the current as to supply 
and limit still be absolutely under con- 





New AUTOMATIC CURRENT-CONTROLLING 
APPARATUts, SHOWING INTERIOR 
ARRANGEMENTS. 


trol. For example, the controller may be 
adjusted for five 16-candle-power lamps— 
any number may be used up to this 
amount, but if a sixth lamp is turned on, 
the circuit is alternately closed and opened 
until the sixth lamp has been turned off, 
when the light becomes steady as before. 
It is claimed that it requires practically 
no current to operate,.the loss being less 
than one watt with any number of lamps 
burning, and with no current loss what- 
ever when all lights are turned out. 
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A New Terminal Head. 

That the telephone manufacturers are 
ever alive to the requirements in their 
special field and are utilizing every effort 
of inventive genius to bring forth new 
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the cam with the cover and with the cover 
removed. This cam is well constructed 
and is made to operate the listening cir- 
cuit in multiple with both cords, or to 
ring either cord separately. It is fur- 


Fie. 1.—TeRMINAL HEAD FoR Firty Parrs or CABLE, WITH LID REMOVED. 


ideas for the protection and proper main- 
tenance of lines is shown by the constantly 
increasing number of devices and ap- 
pliances which are produced from time to 
time. 

In the accompanying illustrations are 
shown a number of views of the new 


nished with platinum contacts and the 
maker claims has the peculiar advantage 
of being very compact and rigid. 


nee 
Third-Rail Insulating Switch. 

In the accompanying illustration are 

shown the features which are embodied 











Fig, 2.—TERMINAL HEAD FOR TWENTY-FIVE Parr, wiTH Lip SECURED, AND SHOWING 
Fuses IN Position, 


Becker terminal head, which has just 
been placed on the market by the Central 
Telephone and Electric Company, St. 
Louis, Mo., and which is meeting with 
considerable success. Fig. 1 shows one of 
these constructed for fifty pairs, with lid 
removed exposing the interior, with the 
cables installed. Fig. 2 shows a twenty- 
five-pair with the lid secured to head, 
showing a side view of the 
Becker terminal head with fuses 
in position. The ground-plate 
is directly beneath these and the 
fuses are of a novel construc- 
tion, making this terminal head a 
practical and excellent protection 
against light or sneak currents, 
or from high-potential currents 
from any source. Fig. 3 shows the gal- 
vanized iron cover, which is furnished 
with a handle by which it may be placed 
in position or removed with very little 
trouble. 

Figs. 4 and 5 illustrate a new switch- 
board cam which has also been recently 
brought out by this company, and shows 


Fie. 3.— 


in the Gale safety switch for insulating 
third rails, manufactured by the Metro- 
politan Electric Third-Rail and Traction 
Company, Boston, Mass. 

By using this switch the electric cur- 
rent is confined to the rail immediately 
beneath the motor car. As soon as the 
car has passed over it the rail becomes 
immediately “dead” like the rest of the 








GALVANIZED IRON COVER FOR TERMINAL HEAD. 


track and will so remain until the little 
switch is automatically turned by the next 
car or train following. 

Referring to the illustration, A is the 
third rail, (a) the shifting bar from the 
car, (b) the toothed wheel for engaging 
the shifting bar of car and b1 the con- 
tact disc, b? is the insulating material, 
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D is the casting, d the spider, and ¢ the 
contact spring connected by wire with one 
of the cables. 





Fies. 4 AND 5.—SwiTCHBOARD CaM, WITH COVER 
AND WITH COVER REMOVED. 

For surface railways, the small box 
which is attached to the rail containing 
the safety switch is made water-tight, and 
the manufacturer claims that this may be 
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TarRD-RaIL INsuLAtmNG Switch, SHOWING 
DETAIL OF CONNECTION. 


attached to any form of electric third- 
rail railway systems at a minimum of ex- 
penditure. 





The Electric Club. 

The engineers and apprentices of the 
Westinghouse Electric and Manufacturing 
Company, many of whom are college 
graduates, feeling the necessity for closer 
union and cooperation have formed the 
Electric Club. The annual meeting at 
which the constitution was adopted by 150 
charter members has been held. Com- 
fortable and commodious quarters have 
been secured in the Hamnett Building, 
Wilkinsburg, Pa. The club is supported 
by the dues of the members, supplemented 
by a subscription from the company. 

—-o-—__ 

A new electrical company has been 
formed in Madrid to develop about 3,000 
horse-power from a waterfall on the 
Jarama River, about eleven miles from 
Madrid. It is understood that the equip- 
ment will be purchased in the United 
States. 
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HE Post Office central telephone ex- 
T change is now in operation, some- 
thing over 200 subscribers being 
connected up, and additional ones being 
put on with great speed. Nearly 3,000 
agreements have been entered into over 
the entire London area, and three other 
exchanges are in a position to commence 
working. Four more will be ready by the 
end of the year and a few others are being 
arranged for. 





In this connection a reference to the 
accounts of the National Telephone Com- 
pany for the latter half of 1901, which 
have just been issued, will be appropriate. 
From these it would appear that during 
that period the income has increased by 
£69,402, and the expenditure by £39,738. 
The net profit increased by £27,000 and 
amounted to £222,566, and the dividend 
is equivalent to five per cent on the ordi- 
nary shares, now divided into deferred 
and preferred stock. The Post Office 
royalties amounted to £73,423. In the 
chairman’s speech at the twenty-ninth 
ordinary general meeting of the company 
reference was, of course, made to the 
agreement between it and the Post Office. 
As a refutation of the disparaging re- 
marks which had at various times been 
hurled at the company in respect of the 
so-called worthlessness of its equipment 
and plant, the chairman informed the 
shareholders that during the last half 
year in London alone no less than £110,- 
989 had been spent in equipment and 
maintenance of the company’s service. 
‘Toward the end of his speech he drew 
comparisons between the charges in Lon- 
don and those obtaining in Boston, New 
York and Chicago, in which cities he said 
the rates were, respectively, £32, £48 and 
£35. It may be mentioned that the com- 
pany has several bills in Parliament seek- 
ing extensions of its areas, etc., in certain 
parts of the country. 





The London County Council, which was 
recently generously applauded both in the 
technical and lay press for keeping the 
contracts for the electrical equipment of 
its conduit tramways in the hands of 
home manufacturers, is now being grum- 
bled at for letting the tenders for rails 
to a Scotch firm with a permission to sub- 
let in Belgium. Happy is the public de- 
partment which always pleaseth. An- 
other little matter requiring careful nego- 
tiation by the Council is that of the elec- 
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from Great Britain. 


(By Our Special Correspondent.) 


trification of the tramways in the north- 
ern suburbs. The horse tramways in this 
part of London are at present in the hands 
of a company which, under its lease with 
the London County Council, has to con- 
vert to electric traction at the expiration 
of a certain time and with due notice. 
Such notice has now been served by the 
Council, which, however, wishes to force 
the company to adopt the expensive un- 
derground conduit system which the 
Council itself is adopting in the much 
more densely populated South London. 
As the majority of the northern lines run 
through spacious roads and congestion of 
traffic only happens at one or two noto- 
rious points, the North Metropolitan 
Tramways Company asks to be allowed to 
adopt the overhead trolley except at these 
points. To the majority this seems to be 
a reasonable request, but the decision of 
the Council is not yet known. 





To those gentlemen and others—and 
there are many—who never tire of twit- 
ting the government with regard to the 
elongated South African War, another 
opportunity is afforded of consoling them- 
selves that this said war is really retard- 
ing general progress at home. Conse- 
quent on the serious breakdown in the 
telegraphic and telephonic communication 
with Scotland and the North last Decem- 
ber, a deputation recently waited upon the 
Postmaster-General urging the necessity 
of providing increased facilities in the 
direction of more underground cables, and 
so guarding against another expensive in- 
terruption during bad weather. The gist 
of the Postmaster-General’s reply was 
that, while admitting the justice and 
necessity of the request, the South Afri- 
can War expenditure rendered such a 
course undesirable at the moment. 





A good deal of friction has been exist- 
ent for some time now between the City 
Corporation and the City of London Elec- 
tric Lighting Company as to the contracts 
under which the streets are now lighted. 
An acute stage in the negotiations has 
now been reached and notices of appeal 
to the House of Lords have been lodged 
by both parties. In the meantime the 
company has agreed to continue the light- 
ing under the old terms. 





The remarkable success of Marconi in 
his transatlantic wireless telegraphy has, 


as was to be expected, not been accepted 
by every one, and the proverbial bump of 
caution in certain quarters has created a 
sort of a storm in a teacup between Mar- 
coni and his supporters and a certain sec- 
tion of our electrical press, which is said 
to be “wedded” to the cable industry. To 
the superficial and non-interested ob- 
server, investors in cable enterprises, fol- 
lowing the usual custom of financiers 
generally, certainly appear to have unduly 
excited themselves as to the immediate 
possibility of a deterioration in the value 
of cable shares, and probably with the 
object of allaying this misplaced anxiety, 
that portion of the technical press in ques- 
tion took the opposite view of the situa- 
tion, and so worked itself into the bad 
books of the Marconi people. Marconi 
himself, in his speech at the annual 
meeting of his company, made a specific 
reference to this action, a proceeding 
which inspired a somewhat deliberate re- 
joinder in the columns of one particular 
journal. However, the fact that this par- 
ticular newspaper has always extolled the 
virtues of Marconi’s system is sufficient 
indication that their so-called aspersions 
upon the merits and possibilities of his 
signals were merely calculated to have the 
effect of preventing Marconi from de- 
generating into one of those “here to-day 
and gone to-morrow” enthusiastic in- 
ventors by indulging in too much daily 
newspaper “puff,” of which there ap- 
peared to be a decided possibility at the 
time of the receipt of his famous “S” 
signal. Only the most blinded partisan 
would attempt to depreciate the impor- 
tance of the experiments and results of 
Signor Marconi, and the rather obvious 
conclusion would seem to be that he has 
taken his critics too seriously, a somewhat 
pardonable offence on the part of a man 
in his position. 





A somewhat interesting sequel to the 
contretemps above recorded happened in 
the House of Lords when the Postmaster- 
General was asked if it was a fact that 
the reason why Marconi’s wireless tele- 
graph system was not commercially in 
operation in Great Britain was the tele- 
graphic monopoly claimed by the govern- 
ment. Lord Londonderry, the Post- 
master-General, replied that outside the 
three-mile limit of our coast no license 
was required by Marconi’s company, but 
the government was at present unable to 
give facilities for its use overland. 
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It had not yet been proven to him 
that the system could be worked more 
economically and efficiently than the pres- 
ent method. As to operations within the 
three-mile limit, experiments were being 
conducted by the Admiralty and these 
must be protected, and he was not yet 
convinced that Marconi’s system could be 
used over the same waters as those upon 
which the Admiralty was experimenting 
without interference with the work of the 
latter. 





A bill has just passed the committee 
stage of the House of Commons allowing 
for the construction of a canal between 
Rochester and Chatham, in Kent—about 
five miles—upon which the haulage is to 
be by electric trolley traction. _ 





The projected express electric railway 
between London and Brighton, which 
promised such quick and cheap communi- 
cation for Londoners to the seaside, will 
not proceed this session owing to a non- 
compliance with standing orders. 





In 1903 the Institution of Elec- 
trical Engineers will pay a visit to Italy, 
and for the first time since these annual 
excursions into foreign countries were in- 
augurated, the members as a body will 
stay at home during the coming summer. 





It will probably be remembered that 
last session a bill for the construction of 
an electrical transporter bridge across the 
River Tyne between North and South 
Shields was thrown out by a select com- 
mittee of the House of Commons, princi- 
pally owing to the target such a bridge 
would afford an enemy in time of war 
and so possibly being the means of block- 
ing the traffic on England’s most impor- 
tant ship-building and _ ship-repairing 
river. Some communication between the 
two towns in question is absolutely nec- 
essary, however, and it is satisfactory to 
note that a scheme for an underground 
electric railway has now been passed by 
Parliament. 





Some time last year I gave an illustra- 
tion of the are lamps on the walls of the 
Victoria Embankment, London, the light- 
ing of which was then inaugurated by the 
London County Council. Since then, 
however, the installation has been com- 
pleted, and the accompanying view de- 
_ picts one of the road standards. 





The latest announcement in connection 
with the “Circle” railway dispute in Lon- 
don is that the Metropolitan company, 
following the example of the District com- 
pany, has let the contract for its generat- 
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ing station equipment to the Westinghouse 
company. The accounts of the District 
company for the last half year show a de- 
crease in receipts of nearly £12,000, and 
of profits over £16,000. The company is 
now feeling the effects of the London 
United Electric Tramways in the West 
as well as the Central London in the city. 
The periodical wail against its sister com- 
pany’s action in the matter of electrifica- 
tion is again included in the report. From 
general appearances it would appear that 
some lines outside the Circle will be the 
first to reap the advantages of electric 
traction. Thus an extension from White- 
chapel to Bow has been dealt with in this 
manner first hand, and it is expected to 























THE LIGHTING STANDARDS OF THE VICTORIA 
EMBANKMENT, LONDON. 


be put in operation about May. Con- 
tracts have also been let for other lines. 





The Nernst lamp, the product of the 
Allgemeine Electricitats Gesellschaft, is 
at last on sale in this country. 





The Wolverhampton Corporation, which 
has made such a radical departure from 
the average practice in electric tramways 
in this country by adopting the Lorain 
surface contact system, recently called in 
an independent expert to report as to the 
wisdom of the Council should it decide to 
equip the whole of its system in this man- 
ner. This gentleman has now reported that 
from a careful inspection of the experi- 
mental line he sees no reason to advise the 
Council against such a course.: The ex- 
hibition in this town will be opened on 
May 1. It is expected not to fall far short 
of the importance of last year’s Glasgow 
Exhibition. A. W. 

London, March 22. 
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A Reception at Columbia University 
to Lord Kelvin. 

On April 21, 1902, the American In- 
stitute of Electrical Engineers and Colum- 
bia University will give a reception at the 
university in honor of the Right Hon. 
Lord Kelvin (past-president of the Roya! 
Society, honorary member of the Ameri- 
can Institute of Electrical Engineers and 
of the American Physical Society) and 
Lady Kelvin. 

The National Academy of Sciences, the 
American Association for the Advance- 
ment of Science, the American Mathe- 
matical Society, the American Physical 
Society, the Astro-Physical Society of 
America and the New York Academy of 
Sciences will be associated with the Ameri- 
can Institute of Electrical Engineers and 
Columbia University in this reception. 
President Eliakim Moore has remarked 
that this will be a “delightful expression 
of international scientific unity.” Falling 
as it does on the Monday following the 
installation of President Nicholas Murray 
Butler, there will be present at this 
gathering a number of distinguished 
visitors. The reception will be from 8.30 
to 11 o’clock in the evening. Four 
speeches by prominent scientists will be 
made, with a response by Lord Kelvin. 
Tickets will be issued only to members and 
one lady at first, and if after returns have 
been made the capacity of the hall admits, 
guests may be invited. Persons desiring 
to attend the reception who are not mem- 
bers of any of the above societies will be 
given invitations by applying through the 
members. Dr. Francis B. Crocker is chair- 
man of the executive committee for the re- 
ception and Mr. Calvin W. Rice is the 
secretary. 





=. — 


Safety Insulated Wire and Cable 
Company. 

A syndicate formed by Messrs. Zim- 
merman & Forshay, bankers, of New 
York, has acquired the interests of the 
Safety Insulated Wire and Cable Com- 
pany, of which Mr. Leonard F. Requa has 
been the general manager for many years. 
This company is one of the prosperous in- 
sulated wire and cable manufacturing 
concerns of the United States, and has 
recently, acquired large factory and water- 
front properties at Bayonne, installing 
the newest machinery to produce sub- 
marine cables of any desired length. It 
has recently done a large business in fur- 
nishing cables to the government at 
Manila. Mr. Requa will continue in the 
board of directors, and will retain an 
active interest in the business affairs of 
the company. 
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St. PrEtTerspure UNbDERGROUND—It is re- 
ported that an American has secured the 
contract for the erection of the St. Peters- 
burg Underground Electric Railway, which 
it is understood will cost $41,200,000. 


West AUSTRALIAN TROLLEY CONCESSIONS— 
It is considered certain in West Australia 
that the concession for the construction of 
an electric traction. system at Boulder will 
be- granted to the Kalgoorlie Electric Tram- 
ways Company, a London concern, which is 
being built with American equipment. 


THE SPECIAL FRANCHISE VALUATION FOR 
1902—The State Board of Tax Commission- 
ers at Albany, N. Y., has fixed the valua- 
tion of special franchises, operating in 
New York city for the current year, under 
the special franchise tax act. The aggregate 
amount of the valuation is $220,620,155 as 
compared with $210,306,931 in 1901. 


GERMAN-CHINA TELEGRAPHY—An agree- 
ment has been concluded between the Ger- 
man post authorities, the German and Ma- 
rine Telegraph Company, the Indo-European 
Telegraph Company and other cable com- 
panies concerned in the transmission charges 
between Germany and China. The new 
charge, which came into force March 15, 
amounts to forty-seven cents per word as 
compared with $1.43 hitherto, the only con- 
dition being that the telegram be written 
either in German or English. Telegrams 
will be despatched to all parts of China with- 
out delay in transmission or increase in 
tariff. 


Port CHESTER Roap PLans—It is expected 
that everything will be completed in two 
years on the New York & Port Chester Rail- 
road. The granting of the franchise will 
be followed immediately by the building of 
a four-track system, and 5,000 men will be 
put to work on the four sections into which 
the road will be divided between 132d street, 
New York city, and Port Chester. The 
work will be in charge of a construction 
company headed by John B. McDonald, the 
subway contractor. Banking interests 
representing $20,000,000 are behind the 
scheme, although it is not expected that the 
cost of construction will be more than half 
that amount. A power-house with a capacity 
of 20,000 horse-power will be built on City 
Island. 


. 


THIRD-RatL LINE FROM NEW YORK TO AL- 
BANY—The surveys for the proposed new 
Midland third-rail trolley line between New 
York and Albany have been completed, and 
as soon aS maps can be prepared and filed 
the construction of the road will be started. 
The president of the company will be James 
S. Clarkson, of New York. It has been an- 
nounced that the Vanderbilts are interested 
in this enterprise, and that a further line 
between New York and Buffalo is con- 
templated. The right of way has been pretty 
well provided for, options having been ob- 
tained on two-thirds of the land needed. 


Connections are offered at Hudson by the 
existing third-rail trolley to Albany, and 
from Carmel to New York by the New York 
& Northern. 


LIGHTING AND TRACTION EQUIPMENT IN 
GREAT Britain—Several important contracts 
are now pending in connection with electrical 
equipment for lighting, traction and general 
power work throughout Great Britain. The 
Walsall Corporation has decided to expend 
nearly $600,000 for extensions to its tram- 
way system, and over $100,000 for its gen- 
erating plant. The municipality of the 
Yorkshire seaside resort, Scarborough, is to 
expend some $240,000 for an electric traction 
system. Southport, a seaside place near 
Liverpool, will let contracts aggregating 
over $150,000 for additions to the electricity 
works. Grimsby, one of the fish centres on 
the east coast, has appropriated $90,000 for 
lighting purposes; and the city of Coventry 
intends to expend about $130,000 for light 
and power plants. 


PENDING ELECTRICAL DEAL—A deal is about 
being completed in Baltimore, Md., between 
the Susquehanna Electric Power Company 
and the United Railways Company, which 
controls all the street railways and the light- 
ing of this city. The contract is to cover 
the purchase of the United Electric Light 
and Power Company by the Susquehanna 
company, and the supplying of electric 
power to the United Railways. It is re- 
ported in United Railway circles that the 
purchase price of the United Electric Light 
and Power Company will be $1,250,000 in 
cash. This will be paid to the United Rail- 
ways for the $2,000,000 of common stock of 
the United Electric Light and Power Com- 
pany. The plans of the Susquehanna com- 
pany contemplate three developments of 
40,000 horse-power each on the Susquehanna 
River, above Post Deposit. This power will 
be brought to Baltimore for distribution by 
the United Electric Light and Power Com- 
pany. The Continental Trust Company, of 
Baltimore, has the financial plans in charge. 


SYNDICATE TO CONTROL WIRELESS TELEG- 
RAPHY IN UNITED StatTes—It has been re- 
ported in the daily press, New York city, 
that a group of financiers will form a com- 
pany with a capitalization of $6,000,000 to 
control the American rights for wireless 
telegraphy. Mr. Marconi is quoted as having 
said at the dinner of the British Schools 
and Universities at the New York Athletic 
Club that Mr. Willard R. Green had ar- 
ranged the transaction, but that back of it 
was E. Rollins Morse, the banker, who had 
purchased the patents and rights for the en- 
tire system for the United States, Cuba, 
Porto Rico, Danish West Indies, Alaska, the 
Philippines, the Hawaiian Islands, and the 
waters adjacent to them. The parent com- 
pany is the London company. It is under- 
stood that the idea is to establish a route of 
communication direct to the Orient and to 
Russia, all on American territory. The new 
company will be known as the Wireless 
Telegraphy Company of America, and, as 
announced, will be incorporated very soon 
under the laws of New Jersey. 
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ELECTRIC LIGHTING | 








WELLINGTON, Kan.—The city council has 
let the contract for an electric light plant, 
which is to be completed and in operation by 
July 10. 

RocuHester, N. Y.—Plans have been com- 
pleted for the purchase of the Municipal 
Gas and Electric and the Citizens’ Light 
and Power companies by the Rochester 
Gas and Electric Company. 

Istir, L. I.—The town board has granted 
a franchise to a number of residents of East 
Islip to form an electric light company. It 
is the intention of the parties interested to 
at once erect a building and install a first- 
class plant. 

CoLvILLE, WasH.—T. A. Winter and W. L. 
Bowen are planning to install an electric 
plant at the falls of the Little Pend d’ 
Oreille, eleven miles east of the town. 
Electric power will be conducted to Colville 
for lighting and power purposes. 

Newton, N. J.—At a recent meeting a 
resolution to raise a fund for street light- 
ing by electricity was carried and steps 
were taken to begin immediately the erec- 
tion of an electric light plant. The dyna- 
mos will be driven by water power of which 
there is a plentiful supply. 


HacKENSACK, N. J.—The Bergen County 
Gas and Electric Company has been re- 
organized in Hackensack with E. A. Pierce 
as manager and treasurer. The new man- 
agement has decided to consolidate the 
Rutherford and Englewood branches under 
one general management in Hackensack. 


FAIRHAVEN, N. Y.—A stock company has 
been formed under the name of the 
Moravia Electric Company to supersede the 
Moravia Electric Light, Heating and Power 
Company. The directors of the new or- 
ganization are: F. P. Tabor, president; 
W. J. H. Parker, vice-president; H. M. 
Jewett, secretary and treasurer. 


BELVIDERE, ILL.—A petition is being cir- 
culated among the property owners for the 
purpose of gaining consents for the estab- 
lishment of a heating and lighting system 
through the streets of the city. When a 
franchise is granted a central station will 
be built and the supplying of hot water for 
heating and electricity for lighting begun at 
once. 


ENSLEY, ALA.—W. T. Terry and associates 
of Ensley have been granted a franchise 
for the building of an electric light and 
power plant in Ensley. Under the contract 
the city receives corresponding benefits. The 
city hall and all public offices will be lighted 
free of charge during the entire life of the 
contract. Attorneys for W. T. Terry and as- 
sociates have been instructed to make the 
necessary preparations for the incorporation 
of the concern which will be capitalized at 
$50,000 with the privilege of increasing to 
$100,000. A site comprising three and one- 
half acres of ground is already owned by one 
of the gentlemen interested and will be con- 
veyed to the corporation as soon as formed. 
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TELEPHONE AND TELEGRAPH | 


INDEPENDENCE, Wis.—The Osseo Telephone 
Company has been granted a franchise to put 
in a telephone system at Fairchild. 


La Crossg, Wis.—The Northern Electrical 
Construction Company has been organized 
for the purpose of financing and construct- 
ing telephone systems, electric and lighting 
systems and street railways. 











WINFIELD, KAN.—Communication has been 
established between Dexter and Winfield by 
the Winfield Telephone Company. The Win- 
field Telephone Company is building a sys- 
tem to cover the whole of Cowley County. 


SHERIDAN, Wyo.—The Powder River Tele- 
phone Company has begun building the line 
from Buffalo to Kearney, where it will con- 
nect with the Sheridan Telephone Com- 
pany, making a through line from Buffalo 
to Sheridan. 

ToLepDo, OH10o—The Toledo, Telegraph, 
Telephone and Messenger Company expects 
to begin construction within the next month 
and to have its system in operation within 
three months. The plant which the com- 
pany expects to install will cost $100,000. 

WATERVILLE, Me.—At the recent special 
and annual meeting of the stockholders of 
the Dirigo Telephone Company of Maine, 
the name of the corporation was changed 
by a unanimous vote to “Northeastern Tele- 
phone Company.” At the same meeting, 
the capital stock was increased to $500,000. 

Butte, Mont.—The Postal Telegraph and 
Cable Company has secured the right of way 
for a pole and wire line along the Oregon 
Short Line Railroad from Butte to various 
points in Montana and to Ogden, Utah. The 
right of way through Idaho and Utah has 
already been secured. 

PHILADELPHIA, Pa.—Negotiations are said 
to be under way for the transfer of the Key- 
stone Telephone Company’s interests to the 
United Telephone and Telegraph Company. 
Street rumors, however, are to the effect 
that a deal may be made with the Bell Tele- 
phone Company. 

SoutH Pitrrsspure, TENN.—The Cumber- 
land Telephone Company has absorbed the 
Dixie, a local company, with headquarters 
at Tracy City. The Cumberland people will 
at once proceed to take out the old tele- 
phones of the Dixie system and replace them 
with more improved long-distance instru- 
ments. 

Newport, NeEs.—The Newport-Mariaville 
Telephone Company has completed its tele- 
phone line from this place to Mariaville. 
With the completion of this line over fifty 
miles of independent telephone line has been 
built during the past year by Rock County 
parties, and almost fifty miles more are 
contemplated for the coming summer. 


Atma, Micu.—At the annual election of 
officers for the Union Telephone Company, 
Stanley E. Parksill, of Owosso, was elected 
president. C. O. Trask was reelected gen- 
eral manager. The capital stock was in- 
creased from $250,000 to $400,000. The past 
year, as shown in the annual report, was the 
most prosperous in the history of the com- 
pany. 
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Sioux Crry, Iowa—C. H. Smith, secretary 
and manager of the New State Telephone 
and Telegraph Company, has been investi- 
gating the prospects for establishing a tele- 
phone exchange at that place and connect- 
ing it with the exchange of the Piero com- 
pany, which is putting up telephones for 
farmers in that vicinity. It is stated that 
the people of Anthon want an exchange. 

WATERVILLE, N. Y.—A new telephone line 
is being built from Clinton to Paris Hill 
by way of Chuckery and Crow Hill. The 
coming summer a line will be built to Mid- 
dlesettlement, by way of Utica street, and 
from Middlesettlement will probably be con- 
tinued to Kirkland; this will cover a terri- 
tory which has no local system, and will no 
doubt be popular. 

TerrRE Havre, Inp.—The Citizens’ Tele- 
phone Company has a force of men working 
in the west end of the county toward the 
state line to connect with the telephone line 
from the Illinois towns in the neighborhood. 
The line from Illinois connects with Mar- 
shall, Greenup, Casey, Charleston, Westfield, 
Kansas and Mattoon, all in Illinois, and with 
the line to Sullivan, Ind. 

DetMaAr, DeL.—A new telephone company 
to be known as the Pocomoke Telephone 
Company has been chartered with a capital 
of $150,000. The directors of the new com- 
pany are: William S. Schoolfield, I. H. Mer- 
rill, Emerson G. Polk, E. James Tull, 
Franklin W. Byrd, Robert J. Lambden, 
James S. Clogg, J. Shiles Crocket, James 
P. Blaine, John W. Ennis and William H. 
Walters. 

Austin, Tex.—The Southwestern Tele- 
graph and Telephone Company, which oper- 
ates in Texas and Arkansas with principal 
office at Dallas, has in contemplation the 
expenditure of a sum of money in this 
state in extending and building new toll 
lines and otherwise enlarging and improv- 


ing its telephone system. An investigating | 


committee has submitted and has approved 
an estimate of $250,000 for improvements. 


ALBION, Micu.—Following the telephone 
mass meeting held recently, the business- 
men’s committee is circulating a paper 
pledging support to the Independent tele- 
phone exchange, conditional upon the same 
starting out with 300 subscribers. The com- 
mittee reports that it is meeting with great 
success. The canvass is only just nicely 
under way, but already over half the re- 
quired number of subscribers have been ob- 
tained. 

BrooKLyn, N. Y.—The New York & New 
Jersey Telephone Company is planning to 
increase its suburban service and has com- 
menced the construction of a new telephone 
exchange which will take the place of the 
East New York Central. The company also 
expects to build a new Prospect exchange, 
a new exchange in Bay Ridge, and will en- 
large several of its buildings that have now 
outgrown the business that has been ac- 
cumulated. 

CARBONDALE, Pa.—Both the Carbondale 
Telephone Company and the Pennsylvania 
Company are planning extensions and other 
changes that will greatly increase the effi- 
ciency of the service of each in this city and 
vicinity. The Carbondale company is going 
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to install another section of switchboard, 
which will mean accommodations for 100 
additional telephones. Extensions of the sys- 
tem will also be made, giving service to Dun- 
daff and Crystal Lake; also to points north 
of the city. 

Conogs, N. Y.—Men have begun the work 
of erecting poles in this city for the string- 
ing of wires for the Cohoes & Waterford 
Home Telephone Company. The work will 
be pushed as rapidly as possible and it is 
expected that before the summer months 
have passed the company will have its lines 
in full operation in this city. Several sites 
for the main office of the company have been 
looked over by the officials of the company, 
but as far as can be learned there has been 
no definite decision as to where the office 
will be located as yet. 


NEW INCORPORATIONS ] 


LAWRENCEVILLE, I[Lu.—Lawrenceville Light 
and Water Company, Lawrenceville. Capi- 
tal increased from $25,000 to $32,000. 

SPRINGFIELD, OnIo—The Springfield & 
Washington Traction Company. $100,000. 











_Incorporators: D. King Gotwaid, O. F. Dill- 


man, Lee B. Corry and others. 

FRANKFoRT, Ky.—People’s Independent 
Telephone Company, of Paducah. $150,000. 
Incorporators: Fred Hillman, J. P. Gosman, 
W. M. Sharp and John Tusner. 

AuBAany, N. Y.—The New York & Jersey 
City Terminal Underground Railroad Com- 
pany. $100,000. To construct a_ tunnel 
railroad between New Jersey and Manhat- 
tan borough. 

Apany, N. Y.—The East Creek Electric 
Light and Power Company, of St. Johns- 
ville. $200,000. Directors: Guy P. Beards- 
lee and Ethel Beardslee, of East Creek, and 
Charles E. Snyder, of Herkimer. 

Los ANGELES, CAaL.—The Western Power 
Company. $5,000,000, of which $500 is sub- 
scribed. Incorporators: T. L. Neal, A. L. 
Stephens, B. D. Neighbors, T. H. Hastings, 
W. H. Anderson, all of Los Angeles. 

GuTHRIE, OKLA.—The Comanche Light 
and Power Company, of Lawton. $50,000. 
Incorporators: W. M. McGreager, of Wich- 
ita Falls, Tex.; W. H. Anderson, George W. 
Broe, F. M. English and George M. Paschal, 
of Lawton. 

St. Louris, Mo.—Rossiter-MacGovern Elec- 
trical Company. $5,000, paid. Clinton 
Rossiter has forty-six shares, and Frank 
MacGovern, Arthur B. Shepley, Thomas K. 
Skinker and Charles R. Skinker each has 
one share. 

GuTHRIE, OkLtA.—The Oklahoma Gas and 
Electric Company, of Oklahoma = City. 
$600,000. Incorporators: Edward H. Cooke, 
George W. Wheeler, Henry W. Rule, A. B. 
Baird, W. W. Storm, William K. Gillett and 
Charles L. Ayling. 

TRENTON, N. J.—The National Tele- 
graphone Company; $2,000,000; to manu- 
facture telegraph and telephone instru- 
ments; incorporators: Edmund L. Grannel, 
George E. Milligan, Allen E. Kirby, Carth- 
age, N. Y. Union Railway Power and Elec- 
trical Company, No. 243 Washington street, 
Jersey City; $100,000; incorporators: N. R. 
Vanderhoof, W. Monds Greene, Edward 
Cuddy. ’ 
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( ELECTRICAL SECURITIES] 


A very much more active market resulted 
this week owing to the increased easiness in 
the condition at the closing of the market 
a week ago. Prices scored important ad- 
vances in a number of active stocks. This 
strength of the market was due, however, 
in the main to extensive operations of west- 
ern operators, who manipulated large blocks 
of the railroad stocks. The past week has 
been memorable in the financial history of 
the year, marking as it does the period when 
speculation has broken away from the 

‘sluggishness and apathy which have marked 
it almost continually since the first of the 
year. In spite of the bullish conditions pre- 
vailing, however, public interest increases 
but in: a very small ratio, the largest com- 
mission houses reporting but little business, 
except in a small investment demand for the 
highest grade securities. 

There has been very little heard of late in 
regard to the Northern ‘Securities Com- 
pany. As has been pointed out before, it 
will be strange if the financial community 
does not experience some perturbation of a 
greater or less degree, and this matter is 
being attended to with greater interest as 
the time draws near for the initial decision 
which will be made by the lower United 
States Court. 

Prices for the future will be more or less 
guided by the crops and monetary reports, 
and although the money outlook has been 
made more stringent by the prospect of early 
gold exports and gold shipments abroad, it 
is believed that the banking interests are in 
a condition to take good care of any 
emergency in this direction. 

ELECTRICAL SECURITIES FOR WEEK ENDING 





APRIL 5. 

New York: Closing. 
TRGOHEGT Tee Dis. orci cies esos Seswiss- 65% 
CO ea sisi do te Res owes 226% 
Cet RG soils Ma Fee xd See enes 325% 
MAMNOE: WGC iia. ksi Sh cee s cues 198 
RRM Miike fos tas ce wa Kdiee eee 133% 
et TEs 6 oc Wedes wasn wanes 165 
N.Y. Ne d.. FO COs ck oc oeicies cscs 167 
‘Teton... Tel. & Col. COs ici siscccveicic 5 
Westinghouse Mfg. pf............ 197% 


General Electric and Westinghouse made 
gains of 3 points for the week. The annual 
meeting of the General Electric Company 
will be held at Schenectady, N. Y., May 13. 
A special meeting will be held on May 5 
to vote on a proposition to increase the 
capital stock to $45,000,000. 


Boston: Closing. 
Are, - Polen, & TER o.oo oj0:s 5 vee wv ece 185 
PUN MNO. odo :d-4k ofa ere eew nec 270 
MRAM TOD. DEF. 6 eos ects os cc ckcs 104 
New England Tel... . ciao. qcsene 146 


Western Telephone & Telegraph... 106 

The active features of the Boston market 
were Massachusetts Electric Common at 41, 
Western Telephone at 33, and preferred at 
104. American Telephone and Telegraph 
went up to 185 and carried all the.other tele- 
phone stocks with it. Edison Illuminating 
was also a live feature of the Boston market. 


Philadelphia : Closing. 
Blec. Co. of America...........-. 1% 
Blec. Stor. Bat. 6. .22 0 cecvscccecs 744 
Blec. Stor. Bat. pf.......ccccccsee 74 
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Philadelphia Elec................ 5% 
URIGEN YE POULONES <5 cick ccceceenceee 438% 
Wiese Gh Cis c's cee cneclnccene wate 122 


Electric Storage Battery, United Gas Im- 
provement and Union Traction were the 
stocks most dealt in in the Philadelphia 
market during the week, these features sup- 


plying 90 per cent of the dealings. United 

Gas Improvement advanced 2 points. 

Chicago : Closing. 
Central Union “F6). . ...<6s.civenees 40 
Chicago Edison Light............. 175 
CRC R TOTO. oc baidc cick wes cess 175 


Metropolitan HL. pf... 22... .cicees 92 


Natoma’ Cartan... 626.6 cccseen 24% 
National Carbon pf. .....csccceves 90% 
(110 Se yy. 2 7): Se i 19% 
UMIOn Eraction Pl... cc cesceeess 5714 


In consequence of the denial by Judge 
Tuley of the injunction sought for by the 
Union Traction to restfain collections on 
the franchise tax, the Union Traction Com- 
pany has paid to the city $397,000 in taxes. 
The case will be carried to the Supreme 
Court, and should a reversal of Judge Tuley’s 
denial be secured, this money will have to 
be refunded by the city. 


PERSONAL MENTION 


Mr. E. H. Apapig, the manager of the re- 
cently dissolved sales organization of the 
Bullock Electric Manufacturing Company 
and the Wagner Electric Manufacturing 
Company, has been retained to close out 
the affairs of that organization, and it is 
rumored that he is considering offers from 
other manufacturers, one of which would 
bring him to New York city. 

CoLoNEL JOHN T. DICKINSON, who has 
heretofore represented the Consolidated 
Railway Electric Light and Equipment 
Company in Chicago, has been transferred 
to New York as general agent, with head- 
quarters at the general office of the com- 
pany, 100 Broadway, New York, and Mr. 
George W. Carhart has succeeded Colonel 
Dickinson as general agent of the com- 
pany in Chicago and the West. 

Mr. Wiit1aAM C. CANDEE, assistant secre- 
tary of the Okonite Company, New York, and 
Miss Edna Burnett, of Newburgh, N. Y., 
were married on Wednesday of this week at 
the home of the bride’s parents. The groom, 
who is a son of Captain Willard L. Candee 
of the Okonite Company, has received many 
congratulations from his electrical friends, 
and will reside in New York upon his return 
from a brief honeymoon trip. 














Mr. E. B. BAKer, for many years general 
superintendent of the Southern New England 
Telephone Company, will assume an execu- 
tive position with the Gray Telephone Pay 
Station Company, of Hartford, Ct., beginning 
May next. Mr. Baker will have his offices 
in New York in the Postal Building, 253 
Broadway. The Gray company manu- 
factures some fifteen different kinds of pay 
telephones and has been quite successful in 
installing its apparatus with the telephone 
companies of the United States. Mr. Baker 
has been financially interested since it was 
first organized and will devote himself ex- 
clusively to the company’s interest after 
this month. 
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ELECTRIC RaiLways | 


West Liserty, OH10o—The Dayton, Spring: 
field & Urbana Electric Railway has com- 
menced tne construction of a line between 
Urbana and West Liberty. 








Avrora, Int.—An ordinance is to be in- 
troduced at the next meeting of the city 
council by the promoters of an electric 
line, for a franchise granting permission 
to operate in several streets of the city. 


ABAaNy, N. Y.—The Auburn Interurban 
Electric Railway Company has been author- 
ized by the State Board of Railroad Com- 
missioners to increase its capital from 
$250,000 to $1,000,000. The increased capi- 
tal is made necessary to bring about new 
construction. 


DayToN, Onto—Dayton investors are 
planning to equip the Columbus, London 
& Springfield Railroad Company with a 
third-rail system between Springfield and 
Columbus. It is probable that other 
divisions under the control of the Appleyard 
Syndicate will be similarly equipped. 


SPRINGVILLE, N. Y.—The contract for 
building the Buffalo, Springville & Cat- 
taraugus trolley road has been made. It 
is stated that the power-houses and car- 
barns will probably be built on the Erie 
County side of Cattaraugus Creek and the 
estimated cost of these is at least $60,000. 


HANNIBAL, N. Y.—It is reported that par- 
ties are negotiating for the Lake Side Elec- 
tric Road, of Syracuse, for the purpose of 
running a high-speed system to Oswego. 
It is said that there is sufficient water 
power on the Oswego River to generate all 
the electricity that would be necessary in 
order to operate the road, and this could 
be obtained at.a comparatively low figure. 


OLATHE, Kan.—The city council has been 
petitioned for a franchise seeking entries 
for a new line into the city from the north 
over to the old Santa Fe trail, with a sta- 
tion near the Avenue Hotel. It also pro- 
vides for the erecting of a single track 
connecting the Santa Fe and Frisco pas- 
senger stations, the company proposing to 
run cars between the stations hourly or 
to meet every train. The company now 
has the right of way from tho city limits 
of Kansas City to the city limits of Olathe 
and it is expected that active work will 
begin as soon as the franchise to enter the 
city of Olathe is granted. 


CLEVELAND, OHI0—Notice of the granting 
of a temporary restraining order by Judge 
Bissette against the City, the Board of Con- 
trol, John B. Hoefgen and the People’s Street 
Railway Company has been served to pre- 
vent the beginning of the work on the pro- 
posed three-cent fare street railway. The 
order will be effective until the further de- 
termination of the court, and has been filed 
on behalf of William M. Reynolds who has 
given a bond for $2,500. It is alleged that 
the ordinance granting Mr. Hoefgen the 
privilege was illegal, and was an abuse of 
the proper powers of the city, and that the 
grant was made to Mr. Hoefgen without com~- 
petitive bidding. 
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( INDUSTRIAL ITEMS 


J. H. BUNNELL & Company, Park Place, 
New York city, has opened an office in the 
Monadnock Building, Chicago, where Mr. 
V. C. Grace, as representative, will take 
care of the wants of western supply jobbers. 








THE CONOVER MANUFACTURING COMPANY, 
which has for the past six years been lo- 
cated at 26 Cortlandt street, New York city, 
has transferred its entire business to its 
new factory building at Princeton avenue, 
Jersey City, N. J. 


THE GouLD STORAGE BATTERY COMPANY, 
New York city, has recently installed 216 
cells, type O, 513, in lead-lined tanks, having 
a capacity of 100 kilowatts, to be used as a 
floating battery on the system of the Am- 
herst & Sunderland Street Railway Com- 
pany, Amherst, Mass. 


THE Bamp MANUFACTURING CoMPANY, Chi- 
cago, Ill., reports that the use of its electric 
clock-switch is not confined to turning off 
electric lights. An enameling company finds 
it just the thing for turning off gas in 
enameling ovens at any stated time and has 
ordered one for that purpose. 


THE GLOBE AUTOMATIC TELEPHONE CoM- 
PANY, Chicago, II1., it is announced, has pur- 
chased the National Automatic Telephone 
Company. The business has been moved to 
153 and 155 West Jackson street, where 
capacious quarters have been secured, 
doubling the former capacity. 


THE BUCKEYE Company, Cleveland, Ohio, 
has given considerable attention to the de- 
velopment of small candle-power lamps, par- 
ticularly two and three-candle-power sign 
lamps, and the regular four-candle-power 
lamps. The company states that it is doing 
this in response to the increasing demand 
for small units. 


THE PHOENIX ELECTRIC MANUFACTURING 
Company, Mansfield, Ohio, announces that 
it has purchased the plant and business of 
the Card Electric Company. The plant 
changing hands is enabled by new capital 
to greatly enlarge its facilities and will 
broaden out into a larger and more exten- 
sive field of electrical industry. 


THE BURNLEY BATTERY AND MANUFACTUR- 
ING CoMPANY, Painesville, Ohio, is the manu- 
facturer of Burnley soldering paste. This 
material is non-corrosive, non-acid and is 
insulating in its nature. It is made from 
soldering juice, formed into a superheated 
steam and then forced into a greasy paste 
and will not sputter, making quick work 
and sound joints. 


THE JAMES DIXON CRUCIBLE COMPANY, 
Jersey City, N. J., is distributing a unique 
reminder and souvenir in the shape of a 
four-leafed mailing card. Each section of 
the card shows in half-tones, of which 
there are eight, illustrations which will be 
of great interest to architects and engi- 
neers, of structures which are protected by 
this company’s silica-graphite paint. 


THE STANDARD POLE AND TIE COMPANY, 
New York city, has been awarded the con- 
tract for the poles to be used on the line of 
the Columbus, Delaware & Marion Electric 
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Railway, running from Columbus to Marion, 
Ohio. The pole which will be supplied is of 
southern white cedar or juniper, which has, 
of late, become very popular for interurban 
lines, because of its symmetry and freedom 
from sap and butt rot. 


THE Fostoria INCANDESCENT LAMP CoMm- 
PANY, lamp and glass works, Fostoria, 
Ohio, main office, Cleveland, Ohio, reports 
great improvements in its high candle-power 
lamps during the past two or three months. 
The company has made this improvement 
a special study owing to the fact that high 
candle-power lamps have not relatively ren- 
dered as good service as the medium candle- 
powers. 


THE GENERAL ELECTRIC CoMPANY, Sche- 
nectady, N. Y., has received from its pub- 
lication bureau a magnificent catalogue 
descriptive of small motors. This cata- 


-logue sets forth the use of small motors for 


every variety of service and also illustrates 
controlling apparatus in connection with 
these small motors. The book is replete 
with beautiful illustrations, contains a com- 
prehensive index and is a valuable addition 
to the company’s literature. 


THE ELECTRIC STORAGE BATTERY COMPANY, 
Philadelphia, has shipped to _ Seattle, 
Wash., four batteries of chloride accumu- 
lators. One of these will be installed in the 
power station of the Seattle Electric Com- 
pany for use with the railway machinery as 
a regulator of the fluctuating load and as 
a reserve. The three remaining batteries 
are for use on the Seattle & Tacoma Inter- 
urban Railway, and are to be used for regu- 
lating the great variations in load on this 
system. 


THE PITTSBURGH ELECTRIC LAMP COMPANY, 
Braddock, Pa., is manufacturing incandes- 
cent lamps and is catering especially for the 
trade of local users of incandescent lamps 
and those users who are located in the mid- 
dle section of the United States. The offi- 
cers of the company are as follows: L. A. 
Drexler, president and general manager; 
J. J. Jennings, secretary, and H. E. Kelly, 
treasurer. Mr. Drexler was with the Saw- 
yer-Man Electric Company, of Pittsburgh, 
before forming his present company. 


Louis M. PienoLtet, New York city, manu- 
factures voltmeters and voltammeters for 
testing storage and primary batteries of all 
kinds and for general instruments. These 
are of the permanent magnet type and are 
made in a thorough manner, electrically 
and mechanically, on the same principles as" 
that of large instruments. The magnets 
are of special imported steel and carefully 
aged. The pivots of the moving parts are 
hard and sharp and rest in jewels. Each 
instrument receives careful attention, and 
adjustment of the scale is made separately 
by hand. 


THE CONSOLIDATED ENGINE-STop CoMPANY, 
New York city, is the manufacturer of the 
Monarch Engine-Stop and Speed Limit Sys- 
tem. This is an additional safeguard and 
means of protection for life and property, 
entirely independent of any other mechanism 
connected with the engine for that purpose, 
being in fact a supplementary engineer. 
This system is applicable to every type of 
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stationary engine. The stop is directly con- 
nected to the throttle and by means of elec- 
tric wires and push-buttons is accessible in 
all parts of the building. Hundreds of users 
are enthusiastic over its efficiency, as a large 
number of testimonials received by the com- 
pany evidences. Full information will be 
forwarded on request by the Consolidated 
Engine-Stop Company, American Surety 
Building, New York. 


I. P. Frmnx, manufacturer of Frink’s 
improved reflectors, has made a careful 
study of the question of picture lighting and 
exhibition effects and has installed work 
for a great number of the prominent archi- 
tects for lighting up a majority of the best 
galleries of the country. In a recent in- 
stallation designed for the Lotos Club, 558 
Fifth avenue, New York city, there was an 
average of about 100 lights used, the 
pleasant light with an entire absence of 
glare bringing out the full effects of the 
paintings of the Emerson McMillin exhibit, 
and giving great satisfaction to all inter- 
ested. This system has been successfully 
used in over 20,000 installations in churches 
alone in all parts of the world. On receipt 
of necessary data, all necessary informa- 
tion will be gladly forwarded. 

THE CONSOLIDATED RAILwAay ELECTRIC 
LIGHT AND EQUIPMENT Company, New York 
city, announces that after two years’ critical 
test the Atchison and Pullman companies 
have accepted as entirely satisfactory the 115 
axle-light equipments used in the Atchison 
service, and all private Pullman cars are 
now being equipped with the electric car 
light system. This system is also being ap- 
plied extensively upon the cars of the 
Missouri Pacific, St. Louis & San Francisco, 
Chicago, Great Western, Pennsylvania lines 
west of Pittsburgh, and other railways as 
well as upon the private cars of many rail- 
way officials. The equipment of the Con- 
solidated Axle Light System consists es- 
sentially of a generator installed upon the 
truck of the car and driven from the axle, 
a regulator is installed in any convenient 
location in the interior of the car, and a 
storage battery hanging in a suitable box 
from the car body. 

Bocu’s “GLAZE-FILLED” INSULATOR—In the 
controversy between the advocates of porce- 
lain and glass insulators for high-tension 
transmission lines, it is conceded for porce- 
lain that it has the advantage in respect to 
mechanical strength. The difficulty has 
been to make high-voltage insulators of 
porcelain uniformly free from flaws. When 
that has been accomplished it is believed 
that glass insulators can no longer claim 
superiority in insulating quality over porce- 
lain ones. R. Thomas & Sons Company, of 
East: Liverpool, Ohio, announces that its 
manager, Mr. J. W. Boch, has accomplished 
the task of producing a flawless porcelain 
insulator of superior insulating qualities as 
well as of great mechanical strength in his 
“glaze-filled” insulator. This insulator has 
gone into practical use during the past few 
years on high-tension lines all over the 
country and has met with marked success. 
Mr. Boch’s patent (No. 600,475) has been 
recently sustained by the United States Cir- 
cuit Court in an infringement suit against 
two other manufacturing companies. 





